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ABSTRACT 

This report examines the effects of both student and 
school characteristics on mathematics and science achievement levels 
in the third, seventh, and eleventh grades using data from the 
1985-86 National Assessment of Educational Progress (NAEP). Analyses 
feature hierarchical linear models (HLM) , a regression-like 
statistical technique that addresses the problem of students nested 
within schools by directly modeling within- and between-schools 
variation in achievement. Additionally, HLM allows examination of the 
impact of school characteristics on the relationship between student 
characteristics and achievement within schools. Following an 
executive summary, this report contains: (1) an introduction 
including information on the background and purpose of the study, a 
description of data sources and variables used in the analyses, and 
an outline of the methodological approach utilized; (2) a summary of 
the effects of school characteristics on mathematics achievement for 
each of the three grades with respect to the wi thin-school model and 
the five between- school models; (3) a summary of the effects of 
school characteristics on science achievement for each of the three 
grades with respect to the wi thin-school model and the five 
between-school models, enlarged with a comparison of mathematics and 
science results; (4) an extensive discussion of the findings in 
relation to methodological goals, grade level differences, school 
size, disassociation of socio-economic influences from 
race-ethnicity, tracking, gender differences, and teacher 
characteristics; and (5) appendices that include technical notes for 
the variables and the HLK methodology, descriptive statistics for 
selected characteristics, and supporting tables for the HLM results. 
In general, the school characteristics examined in the analyses 
provided better explanations for average achievement between schools 
than they did for the effects of gender, race-ethnicity, and 
socioeconomic status on achievement. (JJK) 
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Foreword 



The Research and Development (R&D) series of reports has been initiated: 

1 ) To share studies and research that are developmental in nature. The results of such 
studies may be revised as the work continues and additional data become available. 

2) To share results of studies that are, to some extent, on the "cutting-edge" of 
methodological developments. Emerging analytical approaches and new computer 
software development often permit new, and sometimes controversial, analysis to 
be done. By participating in "frontier research,*' we hope to contribute to the 
resolution of issues and improved analysis. 

3) To participate in discussions of emerging issues of interest to educational 
researchers, statisticians, and the Federal statistical community in general. Such 
reports may document workshops and symposiums sponsored by NCES that 
address methodological and analytical issues or may share and discuss issues 
regarding NCES practice, procedures, and standards. 

The common theme in all three goals is that these reports present results or discussion that 
do not reach definitive conclusions at this point in time, either because the date are tentative, 
the methodology is new and developing, or the topic is one on which there are divergent 
views. Therefore the techniques and inferences made from the data are tentative and are 
subject to revision. To facilitate the process of closure on the issues, we invite comment, 
criticism, and alternatives to what we have done. Such responses should be directed to: 

Roger A. Herriot 

Associate Commissioner Statistical 

Standards and Methodology Division 
National Center for Education Statistics 
555 New Jersey Avenue NW 
Washington, DC 20208-5654 
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Executive Summary 



This report examines the effects of school characteristics on mathematics and science 
achievement in the thttl, seventh, and eleventh grades using the data from the 1985-86 
National Assessment of Educational Progress (NAEP). The effects of both student 
characteristics and school characteristics on mathematics and science achievement levels 
were examined. The school-level characteristics represented aspecs of the school 
environment that have been shown in the school effectiveness literature to be related to 
student achievement Five groups of characteristics that could be measured in the NAEP 
dataset were used: student body characteristics, fiscal and physical characteristics of the 
school, school program structure, school academic standards, and principal and teacher 
characteristics. 

The report used a new, regression-like statistical technique — hierarchical linear 
model: (HLM>— which allowed student achievement to be explained as a function of 
school-level characteristics- In addition, HLM allowed for the examination of the impact of 
school characteristics on the relationship between student characteristics and achievement 
within schools. For example, the size of the effect of gender on achievement— or the size 
of the gap between males and female achievement— differed between schools. ;iLM 
allowed for the examination of the effects of school characteristics on the size of the gap 
between male and female achievement 

For each subject and grade, HLM models examined the effects of the school 
characteristics on 

• The average achievement within schools; 

The effect of gender on achievement within schools, or the gap between boys' and 
girls* achievement within schools; 

The effect of race-ethnicity on achievement within schools, or the gap between 
minority and non-minority students' achievement within schools; and 

The effect of SES on achievement within schools, or the differentiating effect of SES 
on achievement within schools. 

The effects of the school characteristics on mathematics and science achievement were 
similar by subject; they differed most often by grade. In general, the school characteristics 
examined in the analysis did better at explaining average achievement between schools than 
explaining the effects of gende*, race-ethnicity, and SES on achievement 

Within schools, the effects of race ethnicity and SES on science and mathematics 
achievement were consistent in all three grades studied, while the effect of gender varied. 
On average within schools, students from minority or low SES backgrounds tended to 
have lower scores on the NAEP tests, controlling for gender. The average within-school 
effect of gender on mathematics and science achievement varied by subject and grade. 
While there were essentially no differences in boys' and girls' mathematics and science 
achievement in the third grade or seventh grade mathematics, boys averaged higher scores 
than girls in seventh grade science and in both mathematics and science in the eleventh 
grade, controlling for race-ethnicity and SES. 



Between schools, of all the school-level characteristics, the student body 
characteristics had the most associations with both average achievement and the effects of 
gender and SES. 

However, no evidence of association was found between the student body 
characteristics and the effect of race-ethmcity. In both subjects and all three grades, the 
student body characteristics of percent black, percent Hispanic, and disadvantaged level of 
the students were consistently associated with lower average achievement Still, there were 
variations by grade and subject Being in a school with higher percentages of black 
students was associated with lower acb'svement in seventh grade than in third grade or 
eleventh grade in both subjects, while being in a school with higher percentages of 
Hispanic students was associated with a similar drop in achievement in all grades. Being in 
a school with more disadvantaged students was associated with lower average achievement 
in third grade, but in seventh and eleventh grade, the drop in achievement was significant 
but negligible. In all grades, these three variables were consistently associated with a larger 
drop in science achievement than mathematics achievement. 

Two of the student body characteristics were associated with the effect of gender in 
third grade mathematics and with the effect of SES in seventh and eleventh grade 
mathematics and science. In schools with higher percentages of black students, girls tended 
to perform better than boys in third grade mathematics. In grades seven and eleven, SES 
had less of a differentiating effect on both mathematics ami science achievement in schools 
with higher percentages of black and Hispanic students. 

Controlling for the student body characteristics, some of the other school 
characteristics in the other four models were also associated with average achievement — 
four characteristics in grade three, four in grade seven, and six in grade eleven. In addition, 
four characteristics were associated with the effects of gender or race-ethnicity — one in 
grade three, one in grade seven, and two in grade eleven. Characteristics that explained 
average achievement usually varied by grade, but not often by subject. Within each grade, 
similar characteristics often explained both mathematics and science achievement. No other 
school characteristics were found to be associated with the effect of SES, and the few 
characteristics that were associated with the effects of gender and race-ethnicity varied by 
grade and subject. 

In grade three, for both mathematics and science achievement, larger schools, team- 
taught classes, and classrooms organized by departments were associated with higher 
average achievement. In addition, for science achievement only, higher student/teacher 
ratios were associated with lower average science achievement. Higher student/teacher 
ratios were also associated with a gender gap between girls and boys in science — girls 
averaged lower science achievement scores than boys in schools with higher 
student/teacher ratios. 

In grade seven, for both mathematics and science achievement, schools with 
mathematics tracking were associated with higher average achievement, while schools with 
higher numbers of positive changes in academic standards were associated with lower 
average achievement. In addition, for mathematics achievement only, schools with more 
instructional funds per student and schools that gave higher amounts of homework were 
associated with higher average mathematics achievement For science achievement only, 
schools with more parent/teacher interactions were associated with a larger than average 
gap between girls and boys in science achievement — girls averaged lower science 
achievement scores than boys in these schools. 
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In grade eleven, for both mathematics and science achievement, schools with 
specialized science labs, with science tracking, and with larger amounts of homework 
given were associated with higher average achievement. In addition, for mathematics 
achievement only, schools with more instructional funds per student and larger schools 
were associated w* Ji higher mathematics achievement However, larger schools were also 
associated with a larger gender gap in mathematics achievement— girls averaged lower 
mathematics achievement than boys in larger schools. Another factor associated with 
mathematics achievement was that in schools where teachers spent proportionally more 
time on academic tasks, blacks, Hispanics, and Native Americans averaged lower 
mathematics achievement than whites and Asians. In addition, for science achievement 
only, schools with general science labs were associated with lower average science 
achievement 
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I, Introduction 



A. Background and Purpose 

Over the last decade, research on "school effectiveness" has received a great deal of 
attention in scholarly journals and the popular press. Researchers, in m attempt to 
understand why some schools seem to be better able to produce positive educational 
outcomes than other schools, have attempted to relate specific school characteristics to 
student achievement. In so doing they have defined a wide range of possible school 
influences on academic performance. These include such factors as student body 
composition, socioeconomic status of students, structure of school facilities, financial 
conditions within the school, teacher characteristics and behavior, principal behaviors and 
experience, parental involvement, differentiation of school courses, and school values 
measures. 

Earlier effective schools research focused on school structure variables such as 
equipment and funds distribution, while much of the current research has emphasized the 
non-fiscal aspects of the school environment. 1 Two broad categories of no .1 -fiscal aspects 
of schools that have been included in effective schools research are social compositional 
factors and school social structure. Social composition variables include ethnic composition 
of the student body, SES of the student body, size of the student population, and 
attendance measures. 2 

School social structure include variables such as the degree of parental involvement, 
differentiation of student programs, student to staff ratios, various indices of teacher 
experience, and time allocations of principals and teachers (ie., time allotted to academic vs 
administrative tasks). Early work by Brookover and his colleagues found school social 
structure variables to be particularly powerful predictors of educational achievement. 3 
Along similar lines.. Rutter and his colleagues at the Center for Effective Schools have 
shown that the amount of time teachers spend on instruction, the frequency of student- 
teacher interactions, and allotted time spent directly with students by both teachers and 
principals, clearly differentiate between low and high achieving students. 4 

While effective schools research provides compelling evidence that differences among 
schools are associated with different levels of student performance, this literature has also 
been criticized on several methodological grounds. One criticism is that most of the studies 
have based their conclusions solely on samples of urban schools. Thus, while painting a 
portrait of effective urban schools, the extant literature may not inform policy makers about 
all effective schools. Factors that may affect student achievement in large urban schools 
may not affect student achievement in all schools. 



1 Fbr a review of earlier school effectiveness research see TX. Good and R.S. Weinstein, "Schools Make a 
Difference: Evidence, Criticisms, and New Directions," American Psychologist 41 (10) (1986): 1090-1097. 
2 For example, see S.E. Mayer and C. Jencks, "Growing Up in Poor Neighborhoods: How Much Does It 
Matter?," Science 243 (March. 1989). 

3w.B. Brookover, C. Beady, P. Flood, J. Schweitzer, and J. Wisenbaker, School Social Systems and 
Student Achievement: Schools Can Make a Difference (New York: Praeger, 1979). 
*M. Rutter, "School Effects on Pupil Progress: Research Findings and Policy Implications" in Handbook 
cf Teaching and Policy, eds. L. Schutman and G. Sykes (New York: Longman, 1983); 3-41. 
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Another criticism is that much of this research has not adequately modeled the 
hierarchical nature of student achievement data. That is, student achievement is not only 
affected by students* individual characteristics but is also affected by their share* 
experiences with fellow students within their schools. Therefore, by their very natut 
questions abcut school effects require the exploration of within- and between-schov 
relationships. Earlier research has relied primarily on simple multiple regression to assess 
school effects, and has therefore failed to adequately mode! the multilevel structure of these 
relationships. This may have ted researchers to misleading conclusions about the effect (or 
non-effect) of various aspects of the school environment on student achievement 5 

The purpose of this analysis is to address some of the methodological criticisms of 
the effective schools literature by capitalizing on recent developments in the statistical 
theory of hierarchical linear models (HLM). HLM allows direct representation of the 
influence of school factors within schools and directly models the hierarchical nature of the 
data. This report also overcomes the sampling weaknesses of earlier effective schools 
research by using a national representative sample of all public schools — urban, suburban, 
and rural — surveyed by the National Assessment of Educational Progress (NAEP). 

This analysis is an exploratory effort to demonstrate the potential usefulness of a 
state-of-the-art procedure with a complex data set Due to limitations of the data as well as 
the exploratory nature of the study, policy changes are not recommended on the basis of 
this report. Instead, researchers are encouraged to use this analysis as the basis for an 
understanding of the procedures and questions involved in using NAEP data and 
hierarchical linear models for school effectiveness studies. 

The next section in this chapter briefly describes the data sources and the variables 
used for this analysis. A third section outlines the methodological approach used in the 
analysis. The following chapters present the results of the analysis, first for mathematics 
and then for science. The report ends with a discussion the findings of this analysis and the 
implications for the use of NAEP data and hierarchical linear models in school effectiveness 
research. The technical notes in Appendix A provide detailed information on the variables 
used and on the HLM methodology and statistics. Appendix B contains supporting tables 
of the descriptive and HLM results. 



B. Data Sources and Variables 

This analysis uses data from the 1985-86 National Assessment of Educational 
Progress (NAEP) in mathematics and science. The primary goals of NAEP are to detect 
and report the current status of, as well as changes in, the educatiG al attainments of young 
Amencans. To accomplish these goals, NAEP biennially selects large, nationally 
representative samples of students and gathers a vast amount of information about the 
students and their schools. This report uses the 1985-86 NAEP in mathematics and science 
to examine the relationship between school-level data and individual student-level math and 
science test data for a nationally representative sample of third, seventh, and eleventh 
graders in public schools. Scores on math and science proficiency are available for about 
90,000 students in the main 1985-86 NAEP assessment. A school characteristics and 




5 For an early warning on the dangers of using single-level models to mate; school effects see L. Cronbach, 
Research on Classrooms and Schools: Formulation of Questions. Design, end Analysis (occasional paper 
of the Stanford Evaluation Consortium, Stanford, CA: Stanford University, 1976). For a review of the early 
methods used to model multilevel data, see I. Burstein, The Analysis of Multilevel Data in Educational 
Research and Evaluation" Review of Research in Education 8 (1980): 158-233. 
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policies questionnaire wa? distributed to each sampled school. About 87 percent of schools 
completed these questionnaires. 6 

The outcome measures used in this analysis are the composites of the subscales 
NAEP produced to represent overall proficiency in mathematics and science. These overall 
estimates of a student's mathematics and science proficiency are weighted averages of his 
or her proficiency estimates for the several original NAEP subscales. Descriptions of the 
subscales for mathematics and science are provided in Expanding the New Design: The 
NAEP 1985-86 Technical Report. 1 

The variables from the NAEP dataset used in this analysis are listed in table 1. A full 
description of these variables and their construction is provided in the technical notes in 
Appendix A. 

Table 1.— Variables used in the analysis 



Student-level variables 

Gender 

Race-ethnicity (black, Hispanic, or American Indian versus white or Asian) 
Socioeconomic status 

School-level variables 

Student body characteristics 

Percentage of student body that is black 

Percentage of student lody that is Hispanic 

Index of disadvantaged students in the student body 

Fiscal and Physical Characteristics of the School 

Instructional funds per student 
Number of microcomputers per student 
Science lab facilities in classroom (yes/no) 
General purpose science labs (yes/no) 
Specialized science labs (yes/no) 

School Program Structure 

Math tracking in this grade - Grades 7, 1 1 (yes/no) 
Science tracking in this grade - Grades 7, 1 1 (yes/no) 
Student/teacher ratio 
School size in number of students 



°HLM requires full data on school-level variables. Therefore, students whose school failed to return the 
school and/or principal questionnaire were dropped from the analysis. HLM does not require full data on 
student-level variables. Students without full data were included in the analysis. However, if all students in 
a school were missing any variable, the school and its students were dropped from the analysis. 
7 A. Beaton, Expanding the New Design: The NAEP 1985-86 Technical Report (Princeton, New Jersey: 
Educational Testing Service, November, 1988). 
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Table 1.— Variables used in the analysis-Continued 



Classroom Organization in this grade: 
Self-contained classrooms(yes/no) 
Team-taught classrooms (yes/no) 
Departmentalized classrooms (yes/no) 

School Academic Standards 

Index of rigor of current standards 

Index of change in standards 

Amount of homework assigned 

Index of teacher control over academic standards 

Principal and Teacher Characteristics 

Principal years as principal of that school 

Principal years of educational administration experience 

Principal years of prior teaching experience 

Index of principal time spent on academic tasks 

Amount of principal time spent in parent/community relations 

Percentage of teachers who are minority group members 

Index of teacher time spent on academic tasks - Grades 7, 1 1 

Index of parent/teacher interaction 



Two levels of independent or explanatory variables were created: student-level and 
school-level. The student-level variables are gender, race-ethnicity, and socioeconomic 
status (SES). Many of the school-level variables are composite variables representing 
aspects of the school environment that have been shown in the school effectiveness 
literature to be related to student achievement. 8 Five such characteristics that can be 
measured in the NAEP dataset were identified: student body characteristics, fiscal and 
physical characteristics of the school, school program structure, school academic 
standards, and principal and teacher characteristics. 

The literature on effective schools indicates that while earlier research emphasized the 
financial and physical characteristics of schools, most current studies have focused on noii- 
fiscal school characteristics. To the degree possible with the NAEP data, this analysis 
included variables measuring both the fiscal and non-fiscal aspects of schools. Two broad 
categories of non-fiscal aspects of schools used in this report were social compositional 
factors and school social structure. Social composition variables included race and ethnic 
composition of the student body, SES of the student body, and size of the student 
population. School social structure included variables such as the degree of parental 
involvement, differentiation of student programs, student to staff ratios, various indices of 
principal experience and teacher characteristics, and time allocations of principals and 
teachers (i.e., time allotted to academic vs. administrative tasks). 

NAEP is cross-sectional, rather than longitudinal data, so in using it to look at the 
relationship between schools and student achievement, certain assumptions need to be 



**A discussion of the citation and reliabilities of these variables is presented in the technical notes, 
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made. In this study, it was assumed that students had been in their respective schools long 
enough for that school to have had an impact on their achievement This assumption was 
most likely to be true for the students in grades three and eleven because most of them 
would have been in the same school (i.e., elementary or high school) during the previous 
year or so, unless their patents moved. However, the students it. grade seven would have 
been in the same school in previous years only if they attended an elementary school that 
included seventh grade or a middle or combined school that started earlier than seventh 
grade. If they were in their first year of a new middle or high school, this assumption may 
not have held for them. 



C. Methodological Approach 

This section outlines the methodological approach used in this analysis. Presented 
first is a general discussion of the statistical technique used. This is followed by a more 
specific discussion of how the technique was applied in this analysis. Next is presented the 
model-building strategy used for this report. Finally, a special analytical consideration in 
using the NAEP dataset is discussed, and the manner in which it was handled in this paper 
is outlined. The HLM methodology is discussed in more detail in the technical notes in 
Appendix A. 



Hierarchical Linear Models 

The data collected under NAEP is hierarchical in nature, that is, students are nested 
within schools. 9 The mismatch between the hierarchical character of this type of data and 
traditional single-level analytical models has led to persistent methodological problems in 
educational research. 10 Traditionally, researchers have analyzed such data at the individual 
level, ignoring the higher-level unit, the school. This creates problems due to the fact that 
two children within the same school will be more alike than two children from different 
schools, even when they are in the same treatment condition. Treating these data as if they 
were from a simple random sample can lead to misleading inferences from both a logical 
and statistical perspective. However, with the recent development of hierarchical linear 
models, many of the problems with assessing multi-level effects have been overcome. 11 

Hierarchical linear models directly address the problem of students nested within 
schools by directly modeling within- and between-school variation in achievement. These 
models allow us to explain student achievement as a function of school-level effects. In 
addition, HLM allows the examination of the impact of school characteristics on the 
relationship between student characteristics and achievement within schools. The analysis 



^To be more exact, students are nested within classrooms within schools. However, there were not enough 
students per classroom in the NAEP sample to analyze classroom differences. Therefore, this 
methodological discussion will focus on the student-level and school-level differences that were analyzed in 
this report. 

1 ^This is sometimes referred to as the unit of analysis problem. 

1 1 A.S. Bryk and S.W. Raudenbush, "Towards a More App?c. . ate Conceptualization of Research on 
School Effects: A Three-Level Hierarchical Linear Model" in Multilevel Analysis of Educational Data, ed. 
R.D. Bock (San Diego, CA: Academic Press, 1989): 159-204; S.W. Raudenbush and A.S. Bryk, "A 
Hierarchical Model for Studying School Effects," Sociology of Education 59 (January, 1986): 1-17; and 
AS. Bryk and S. W. Raudenbush. Hierarchical Linear Models for Social and Behavioral Research: 
Applications and Data Analysis Methods (Newbury Park, CA Sage, in press). 
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uses a two-level HLM microcomputer program developed by Anthony Bryk, Stephen 
Raudenbush, and Richard Congden. 12 



HIM Analysis ofNAEP data 

The purpose of this study was to estimate the school effects for six subject/grade 
combinations— math achievement in grades three, seven, and eleven, and science 
achievement in grades three, seven and eleven. Separate analyses were run for each grade 
level (three, seven, and eleven) within each subject area (math and science.) Each of the 
following steps were performed for each subject/grade combination. In the first step, the 
within-school models were estimated using ordinary least squares regression analysis. 
Achievement was modeled at the student level within each school as a function of the 
student characteristics — gender, race-ethnicity, and SES. This resulted in an equation for 
each school that consisted of regression coefficients (called Betas in HLM) that estimated 
the effect on achievement of being female, of being a minority, and of SES level. The 
equation also estimated an intercept, which represented the average achievement in the 
school. 

The regression coefficients from the first step in the analysis became the outcome 
measures in the second step. That is, in the next step in the analysis, the variation in these 
within-school parameters — the intercept and the Betas — was examined. Each of these 
parameters was used as a dependent variable in a separate equation and their variation was 
modeled as a function of the school-level characteristics across schools. These between- 
school equations produced coefficients (called Gammas in HLM) that e^imated the effect 
of each school-level characteristic on either the average achievement, the effect of gender on 
achievement, the effect of race-ethnicity on achievement, or the effect of SES on 
achievement in the schools. 

It is the coefficients, or Gammas, from these four between-school equations that were 
the major indicators of school effects on achievement and of school effects on the effects of 
gender, race-ethnicity, and SES. For example, the intercept equation measured the effect of 
school characteristics, such as number of computers per student, on the average 
achievement in schools. Did schools with a higher number of computers have higher 
average achievement levels? The gender parameter equation measured the effect of school 
characteristics, such as the number of computers per student, on the gap in achievement 
between females and males, a gap that varied between schools. Did schools with a larger 
number of computers have a smaller or larger gap in achievement between females and 
males? In the race-ethnicity parameter and SES parameter equations, the questions were: 
Were the school-level characteristics in the models associated with a smaller or larger gap 
between minorities and whites/Asians and a smaller or larger effect of SES level on 
achievement? 

All the school-level characteristics, or variables, were standardized, so their values 
were in standard deviation units from their mean. The Gammas based on these variables 
from the between-school equations were then interpreted as the effect on the dependent 
parameter of each school-level variable for every standard deviation above the mean of that 
variable. This allowed the school effects, or Gammas, on these variables to be comparable 



1 2 A.S. Bryk, S. W. Raudenbush, M. Seltzer, and R. Congdon, An Introduction to HLM: Computer 
Program User's Guide (Second Ed) (Chicago, IL: University of Chicago, Department of Education, 1988). 
Bryk, Raudenbush, and Congden modified their program to allow the special weighting used in this 
analysis. See the technical notes for a full discussion of the weights used here. 



across variables within subject and grade. The size of these school effects could then be 
directly compared between variables. 

In addition, the student-level variables were centered, i.e., their school means were 
subtracted from them. This allowed the intercept to be interpreted as the average 
achievement in each school, the effect of gender to be interpreted as the gap between girls 
and boys (the "gender gap* 1 ) in each school, and the effect of race-ethnicity to be interpreted 
as the gap between minorities and whites/Asians (the "minority gap") in each school. Since 
SES already had a zero mean, the effect of SES could be interpreted as indicating the extent 
to which SES was associated with achievement in each school 

Other statistics produced by the HLM analysis are also helpful in interpreting the 
within-school parameters and the between-school models. For each of the four within- 
school parameters— intercept, gender, race-ethnicity, and SES — in each model, HLM 
provides the parameter variance, called Tau, a test of whether Tau is greater than zero, and 
the reliability, the percentage of the total variance around each parameter that is represented 
by parameter variance. 

Parameter variance, or Tau, is the actual variation between schools around the 
parameters of the intercept and the gender, race-ethnicity, and SES coefficients in the 
within-school equations. The parameter variance usually changes between models. It is 
highest in the average within-school models, where it indicates how much variance there is 
around each of the four parameters before any between-school variables are taken into 
account. The purpose of the between-school models is to explain, or reduce this parameter 
variance. A measure of how well each model explains the parameter variance is the R 2 *. It 
is similar to a linear regression R^, in that it represents the proportion of the original 
parameter variance that was explained by a particular between-school model. 

In this report, the Gammas and the R 2 * are presented and discussed in the results 
chapters, and more information about them is also provided in the technical notes in 
Appendix A. The reliability, parameter variance, and the test for whether Tau is greater than 
zero are discussed in the technical notes and presented in the technical tables in Appendix 
B. 



Model Building 

In this study, the school-level characteristics, or variables, were not entered into the 
between-school model simultaneously. Instead, they were entered in five separate models, 
reflecting the five groups of school effects that were deemed to be of theoretical importance 
based on previous school effects research. The variables in the first model, the student 
body characteristics, were included in all subsequent models as controls. 

For both theoretical and practical reasons, five separate models were developed rather 
than creating one model of all the variables and eliminating variables until one final model 
of the most significant variables was left Dividing the variables into five models avoided 
over-controlling with too many variables and obscuring some effects that might be 
significant. Grouping the variables into theoretical models allowed each distinct concept to 
be tested, controlling for student body characteristics, using related variables as controls 
whether or not they were significant This provided more theoretically coherent models. 
Extracting the significant variables from each model and running them in a final model 
would have removed them from their theoretical context and controls, and would have been 
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theoretically and statistically less justifiable. In addition, HLM PC version could not test 
more than 34 total variables in each model. 

Before the between-school models were tested, the within-school models were ran. 
These models tested how well the within-school variables predicted achievement within 
each school, and provided the parameters that would be the dependent variables in the 
between-school models. Then the between-school models containing the school-level 
variables were tested. These are numbered from Model 1 to Model 5 in the text. Model 1 
tested variables related to the student body composition of the schools. Mod>J 2 tested 
fiscal and physical characteristics of the schools. Model 3 tested variables related to the 
school program structure of student, teacher, and classroom organization in the schools. 
Model 4 tested academic standards in the schools. Model 5 tested principal and teacher 
characteristics in the schools. 

Variables were added to the between-school models in small groups within each 
model. Because of software limitations, not all of the variables in each model could be 
entered at once (see the technical notes). Therefore, if individual variables were significant 
or had continuing theoretical importance, they were retained. Otherwise, they were dropped 
and the next group of variables was added. Since different variables were significant for 
each dependent Beta parameter and each subject/grade combination, the final models 
resulted in different variables, or equations, for each dependent Beta parameter and each 
subject/grade combination. Variables not in the final model were either not available for that 
grade (see the variable list in table 1) or had been included in previous models, found 
insignificant, and dropped. 



Special Analytical Consideration in NAEP 

The 1985-86 Mathematics and Science Assessment employed a variant of matrix 
sampling called balanced incomplete block (BIB) spiraling. With this procedure, the total 
assessment battery is divided into several 14-minute blocks of items as well as a 6-minute 
block of background characteristic items common to all students at that grade level. Each 
student was administered a booklet containing three blocks as well as a 6-minute block of 
background questions. The BIB part of the method assigns blocks of items to booklets in 
such a way that each pair of blocks appears in at least one booklet. This generates a large 
number of different booklets. The spiraling part of the method then cycles the booklets for 
administration, so typically no two students in any assessment session in a school, and at 
most only a few students in schools with multiple sessions, receive the same booklet. At 
each age/grade level, each block of items was administered to approximately 2,000 students 
and each pair of blocks to approximately 200 students. 

Item response theory (IRT) was then used to estimate proficiency scores for each 
individual student. However, these proficiency scores are latent variables conditional on the 
student's responses to several cognitive and background items and are not directly 
observed. That is, proficiency scores were predicted from a set of cognitive and 
background variables (referred to as conditioned variables). Because the proficiency scores 
are not observed but estimated, there is some amount of uncertainty or variance associated 
with them. Thus, rather than having a single observed math or science score, there is a 
range or distribution of plausible values for each sampled student's proficiency in 
mathematics and science. 

In this analysis there are five such plausible values for each sampled student resulting 
from five random draws from the conditional distribution of proficiency scores for each 
student. The point estimations in the descriptive tables in Appendix B are based on the 
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simple average of all five plausible values. The parameter estimates from the HLM analyses 
shown in the text tables and supporting tables are based on the average parameter estimates 
from separate HLM analyses of the five plausible values. That is, separate HLM analyses 
were conducted on each of the five plausible values and the results from thtse analyses 
were averaged. 13 

Studies by ETS have shown that statistics that involve variables that were included in 
the imputation of the plausible values for student proficiency scores are consistent 
estimators of population values. However, statistics involving background variables that 
were not used in the imputation of the plausible values have been shown to be biased. In 
particular, analyses of reading proficiency scores in the 1984 NAEP Reading Assessment 
indicated that multiple regression coefficients for non-conditioned variables tend to be 
underestimated by an average of 30 percent 14 However, while underestimating the effects 
of non-conditioned variables, the direction of effects of non-conditioned variables are 
almost always correct. Unfortunately, most of the school-level variables used in the 
composite variables created in this analysis are non-conditioned variables, i.e. they were 
not used in the imputation of the plausible values. Therefore, while the analysis of these 
variables has correctly informed us on the direction of their effects, the size of these effects 
may have been underestimated by some unknown amount 
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1 3scc the technical notes for a full discussion of how the HLM parameter estimates and iheir standard errors 
were calculated for this report 

M R. J. Mistevy, Randomization-Based Inferences About Latent Variables From Complex Samples 
(Princeton, New Jersey: Educational Testing Service, September 1988). 
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n. School Effects on Mathematics Achievement 



A. Within-School Models 

This analysis involved three within-school variables: gender, race-ethnicity, and 
socioeconomic status (SES). 15 To assess the independent effect of the within-school 
variables, a regression equation was computed within each school predicting students' 
math achievement by the students' gender, race-ethnicity, and SES. Thus, each school had 
separate estimates (or Beta coefficients) for these effects on math achievement. In addition, 
each school had a separate intercept term, or, in this case, a separate estimate of the average 
math achievement in that school. 



Table 2.-- Average within-school predictors of math achievement, grades 3, 7, and 1 1 



Predictor 


Grade 3 


Grade 7 


Grade 11 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER COEFFICIENT 
RACE-ETHNICITY COEFFICIENT 
SES COEFFICIENT 


208.29** 

-0.85 
-14.63** 

10.95** 


269.66** 

0.23 
-16.06** 
12.84** 


298.03** 
-2.78** 

-19.32** 
14.27** 



NOTEr ** probability S .01; * probability S .05 



SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 



The averages of these within-school equations for grades three, seven, and eleven 
math achievement are shown in table 2. 16 The average intercept among all the third, 
seventh, and eleventh grade schools was 208.29, 269.66, and 298.03 respectively. These 
values are the average achievement scores across third, seventh, and eleventh grade 
schools. The beta coefficients for gender, race-ethnicity, and SES in these equations 
represent the average gap in achievement between boys and girls (the gender gap), the 
average gap in achievement between minority and non-minority students (the minority 
gap), and the differentiating effect of SES on mathematics, respectively. For example, in 
grade three, the average coefficient for gender is not significantly different from zero. 
Therefore, on average across third grade schools, if one controlled for race-ethnicity and 
SES, girls did no better or worse than boys in mathematics. The average coefficient in 
grade three for race-ethnicity is -14.63, signifying that there was a 14.63 point gap in math 
achievement between the minority and non-minority students, with the minority students 



5 The race-ethnicity variable was a dummy variable with the values of minority and non-minority students, 
Minority students were black, Hispanic, or American Indian. Non-minority students were white or Asian. 
The rationale for grouping Asian students with white students is presented in the technical notes. The SES 
variable was a standardized composite variable of mother's education, father's education, and the presence of 
six material possessions in the home, including a computer. See technical notes for mora information. 
16 These averages of the coefficients are weighted in HLM by (he inverse of the precision of their within- 
school estimates, so that coefficients from schools with smaller samples and less precise estimates are 
given less weight. 
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doing less well. The average coefficient for SES among third grade schools was 10.95, 
and is significantly different from zero. Since SES has a mean of zero and a standard 
deviation of one, cm average across schools, students one standard deviation above average 
SES levels are expected to score 10.95 points higher in math achievement than students of 
average SES. In a similar fashion, students one and one-half standard deviations below 
average SES are expected to score 16.42 points lower (1.5*10.95) than students of average 
SES. When the SES coefficient is significant such as in this case, it can be seen as having a 
differentiating effect on achievement because students are predicted to have different levels 
of achievement based on their SES. 

These equations indicate that on average for each grade, minority students performed 
worse than did non-minority students, controlling for gender and SES. This gap between 
the minorities and the others was wider in grade seven than grade three, and wider m grade 
eleven than grade seven. Likewise, in all three grades, SES. controlling for gender and 
race-ethnicity, had a differentiating effect in that students of higher SES did better than 
students of lower SES. This effect of SES also was stronger in the higher grades than in 
the lower grades. Gender, controlling for SES and race-ethnicity, on average was not 
associated with student math achievement in grade three or grade seven. However, in grade 
1 1, on average, girls did less well than boys, controlling for race-ethnicity and SES. 

These equations represent the average math achievement in the schools and the 
average relationship within schools between math achievement and gender, race-ethnicity, 
and SES. However, these relationships and average achievement actually varied quite a bit 
between schools. For example, in grade seven, while average math achievement across all 
the schools was 270 points, the average achievement within schools varied from a 
minimum in a school with an average achievement score of 235 points, to a maximum for a 
school with an average achievement score of 295 points. The relationship between gender 
and math achievement in grade seven also varied between schools. While the average 
difference between girls and boys across all the schools was less than 1 point, m some 
schools girls averaged higher scores than boys and in other schools boys averaged higher 
scores. In most schools, this average difference between girls and boys was less than 10 
points, although in some schools it was more. Similarly, while the average relationship 
between race-ethnicity and grade seven math achievement was a 16-point lower score for 
minorities than for whites and Asians, this relationship also varied between schools. While 
in most schools, minorities averaged lower scores than whites and Asians, in ten percent of 
the schools minorities averaged higher scores than whites and Asians. The effects of SES 
also varied between schools. In most schools, SES was positively correlated with 
achievement so that on average across schools, higher SES students scored 13 points 
higher than students from average SES, and lower SES students scored 13 points lower 
than average SES students. However, in about ten percent of the schools, SES was not 
correlated with achievement, and for a few schools it was negatively correlated in that 
higher SES students tended to have lower than average scores, and lower SES students 
tended to have higher than average scores. 

The purpose of the between-school models was to explain the variation in these 
average achievement scores and in these relationships. What characteristics in schools were 
associated with higher or lower average math achievement in a school? What school 
characteristics were associated with stronger or weaker relationships between gender, race- 
ethnicity, or SES and math achievement in a school? In Models 1-5, each of the coefficients 
and the intercept became a dependent variable in a between-school regression equation that 
predicted their value based on school-level characteristics. 
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B. Between-School Models 



The between-school models tested groups of school-level variables in four regression 
equations whose dependent variables were the intercepts and the coefficients of gender, 
race-ethnicity, and SES from the within-school math achieve ..ent equations. Each model 
tested the association of a group of related variables witk each of the four dependent 
variables. Model 1 tested variables related to the student body composition of the schools. 
Model 2 tested fiscal and physical characteristics of the schools. Model 3 tested variables 
related to the school program structure of student, teacher, and classroom organization in 
the schools. Model 4 tested academic standards in the schools. Model 5 tested principal and 
teacher characteristics in the schools. The results of each of these math achievement 
analyses are presented below for each grade. A summary of the findings from all of these 
analyses follows this presentation. This summary includes a discussion of the proportion 
of parameter variance explained by each model. These proportions are shown in table 8. 



Model 1: Student Body Characteristics 

Model 1 tested variables related to the student body composition in the schools— the 
percentage of the students who were black and who were Hispanic in each school, and the 
disadvantaged level of students in each school as a whole. The results are shown in table 3 
for grades three, seven, and eleven. There were four between-school equations for each 
grade— one for each of the parameter estimates in the within-school equation. Each 
equation used the three student body characteristics variables to predict the following Beta 
parameters from the within-school equations: 

• the intercept or average math achievement in a school; 

• the gender coefficient or the gap between boys' and girls' math achievement; 

• the minority coefficient or the gap between minority and non-minority students' 
math achievement; and 

• the SES coefficient or the differenuatfng effect of SES on math achievement. 

This resulted in four terms in each between-school equation; an intercept term and a 
Gamma parameter for percent black, percent Hispanic, and the disadvantaged level of the 
school. The results from these equations are described below for each grade. 

Grade three. The results for the equation predicting average achievement indicate 
that, controlling for percent Hispanic and the disadvantaged level of a school, for every 
standard deviation above the average percentage of blacks in a third grade school, average 
math achievement in that school was 8.2 points lower. Furthermore, controlling for percent 
black and disadvantaged level, for every standard deviation above the average of percentage 
of Hispanics in a school, average math achievement in that school was 4.3 points lower. 
Finally, controlling for percent black and percent Hispanic, for every standard deviation 
above the average disadvantaged level of a school, average math achievement in that school 
was 7.2 points lower. Thus, controlling for each other, these student body characteristics 
were all negatively associated with average math achievement in schools. As shown in table 
8, this model explained two-thirds of the variance in average achievement. 

The gender coefficient shown in the within-school equation was not significantly 
associated with the percentage of Hispanic students in a school or the level of 
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disadvantaged in a school. After controlling for these between-school variables there 
continued to be no gap, on average, between boy's and girl's achievement in third grade 
math, as shown by a non-significant intercept However, girls did better than boys in 
schools with higher percentages of blacks. That is, for every standard deviation above the 
average percentage of blacks in a school the girls averaged better in relation to boys by 2.1 
points, controlling for percent Hispanic and the disadvantaged level of a school. However, 
as shown in table 8, only 12 percent of the variance in the gender gap was explained by this 
model. 

Tabic 3.--Effects of student body characteristics on predictors of math achievement, 
grades 3,7, and 11 



Effect 1 



Grade 3 



Grade 7 



Grade 11 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged Level 



209.43** 
-8.19** 
4.34** 
-7.21** 



261 .54** 
-11.39** 
-5,22** 
-1.33* 



298.%** 
-8.84** 
-4.99** 
-1.84* 



ON GENDER COEFFICIENT 
Intercept 
Percent blade 
Percent Hispanic 
Disadvantaged level 



-1.23 
2.13* 
-0.85 
0.73 



1.00 
-0.99 
-1.05 
-036 



-2.90** 
-0.18 
-0.96 
-1.05 



ON RACE-ETHNICITY COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 



•14.87** 
-2.12 
0.10 
2.96 



15.13** 
-0.13 
1.18 
-2.45 



•19.42** 

-0.72 
0-67 
2.41 



ON SES COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 



11.02** 
0.51 
-0.01 
-2.25 



12.31** 
-3.65** 
-2.06** 
-0.70 



14.41** 

-1.61 

-2.75** 

-0.84 



1/V11 between-school independent variables have been standardized. See technical notes for more information. 
NOTE: ** probability S .01; * probability £ .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress. 1985-86 Public-Uw Data Tapes. 

In the race-ethnicity equation, the minority coefficient from the within-school 
equation was not significantly associated with the percentages of black or Hispanic 
students, or the disadvantaged level in a school, controlling for each other. Instead, the 
minority gap in math achievement remained at 14.9 points, controlling for these student 
body characteristics, as shown by a significant intercept. Not surprisingly, this model 
explained little of the variance in the minority gap (table 8). 
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In the SES equation, the SES coefficient from the within-school equation was not 
significantly associated with the percentage of blacks, the percentage cf Hispanics, or the 
disadvantaged level in a school, controlling for each other. Consequently, little of the 
variance in the differentiating effect of SES was explained by this model (table 8). As 
shown by the significant intercept, the differentiating effect of SES in math achievement 
remained at 1 1 points for every standard deviation of SES above or below the average of 
SES, controlling for the student body characteristics. 

In summary for grade three math achievement, there is strong evidence for 
association between student body characteristics and average achievement in a school, 
because all variables in the model were significant, and a high proportion of variance was 
explained. However, except for the association of higher percentage of black students with 
the higher achievement of girls in relation to boys, there was no evidence of association 
between student body characteristics and the effects of gender, race-ethnicuy, or SES on 
achievement within schools. That is, these effects seem to be constant across schools with 
differences on these characteristics. In addition, this model explained little of the variance in 
the gender, race-ethnicity, or SES effects. 

Grade seven. 17 Grade seven yielded similar results to those seen in the third grade. 
Student body characteristics appear to have strong negative associations with average math 
achievement in a school. However, while a higher percentage of black students predicted a 
greater drop in average achievement than in grade three, the drop in average achievement 
predicted by percent Hispanic was similar to grade three. The disadvantaged level of a 
school was also associated with lower average achievement, but the drop in achievement 
was very small compared to grade three — for every standard deviation above the average 
disadvantaged level, average math achievement was only 1.3 points lower. As in grade 
three, two-thirds of the variance in average achievement was explained by f his model (table 
8). 

Unlike grade three, in grade seven there was no evidence of association between the 
percentage of blacks in a school and the achievement of girls in relation to boys. Instead, 
none of the student body characteristics were significantly associated with the effects of 
either gender or race-ethnicity, and this model explained little oi the variance in these 
effects. 

However, there were associations of percent black and percent Hispanic with the 
effects of SES on achievement — the higher the percentage of black and Hispanic students, 
the less of a differentiating effect SES had on math achievement within schools. 18 As 
shown in table 8, one-third of the variance in the effects of SES was explained by this 
model. 

Grade eleven. In grade eleven, all the student body characteristics were 
significantly associated with average math achievement in a school, and one characteristic 
was associated with the effect of SES on achievement. The drop in average math 
achievement predicted by percent black was not as large as in grade seven and was similar 
to the grade three result. The drop in average math achievement predicted by percent 



''Throughout this analysis the parameter variance (or ihe Tau's) for grade seven math and science were 
lower than those for the other grades. After ruling out computer or human error in the analysis, this 
systematically lower parameter variance remains somewhat of a mystery. 

18 One explanation for this result is that schools with higher minority populations might have a more 
limited and lower range of SES levels among the students than other schools. Therefore, SES might not 
have provided enough variation to register an effect However, if this is the case, it is puzzling why 
schools with higher disadvantaged levels did not have fewer effects of SES as well. 
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Hispanic was similar in size to grade three and grade seven. As in grade seven, the 
disadvantaged level of a school was associated with only a small drop in average 
achievement. However, only half of the variance in average achievement was explained by 
this model in this grade. 

In grade eleven, there was no evidence of associations between the student body 
characteristics and the effects of gender and race-ethnicity on achievement within schools. 
As in grade three and grade seven, these effects seem to be constant across schools with 
differences on these characteristics. As in grade seven, there was an association between 
percent Hispanic and the effects of SES on achievement— the higher the percentage of 
Hispanic students, the less of a differentiating effect SES had on math achievement within 
schools. This result might also be due to a limited range of SES levels in schools with 
higher Hispanic populations. However, the effect of SES was not associated with percent 
black or the disadvantaged level in the school. Despite the one significant variable, little 
variance in the effects of gender, race-ethnicity, or SES was explained by this model (table 
8). 



Models 2-5 

Models 2 through 5 tested various groups of variables to see if they could explain the 
variation in the within-school equation intercept and coefficients that predicted math 
achievement. Included in each of these models as controls were the student body 
characteristic variables of percent black, percent Hispanic, and disadvantaged level of a 
school. Their effects remained similar in each model, and they are not reported here in 
order to focus attention on the new variables in Models 2 through 5. 



Model 2: Fiscal and Physical Characteristics 

Model 2 tested variables related to the fiscal and physical characteristics of schools — 
the instructional funds spent per student, the number of microcomputers per student, and 
whether or not a school had classroom science labs, general science labs, and specialized 
science labs. The results are shown in table 4 for grades three, seven, and eleven. 19 

Grade three. Controlling for the student body characteristics, the fiscal and physical 
school characteristic variables did not appear to have a significant association with average 
achievement in a school nor with the effects of gender, race-ethnicity, or SES on 
achievement within schools. In addition, the proportion of variance explained by this model 
did not rise above the level already explained by the student body characteristics for any of 
the four equations (table 8). 

Grade seven. In grade seven, one fiscal or physical school characteristic was 
significantly associated with average math achievement, controlling for student body 
characteristics. Schools that had instructional funds per student one standard deviation 
above the average had average math achievement scores of 1.7 higher than other schools. 
However, this model did not explain any more variance than the two-thirds already 
explained by the student characteristic variables. Fiscal and physical school characteristics 



19 In these and the following tables some variables in the model were tested and found nonsignificant and 
were dropped from the final motel. Variables not in the table or variables with no coefficients in the tables 
were not in the final model in that particular grade, but were tested in earlier models and found 
nonsignificant. Variables with coefficients in the tables were in the final model, and if the coefficients were 
significantly different from zero, they are noted with asterisks. 
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did not have any association with the effects of gender, race -ethnicity, or SES on 
achievement within schools. In addition, the proportion of variance explained remained at 
the same low level for the effects of gender and race-ethnicity (table 8). However, due to 
the inclusion of the student body characteristics, the model continued to explain one-thud 
of the variance in the effects of SES. 



Table 4 -Effects of fiscal/physical school characteristics on predictors of math 

achievement, controlling for percent black, percent Hispanic, and disadvantaged 
level, grades 3, 7, and 1 1 



Effect 1 


Grade 3 


Grade 7 


Grade 11 


ON INTERCEPT (AVG. ACHIEVEMENT) 
Intercept 

Instructional funds/student 
Microcomputers/student 
Have general science lab 
Have specialized science lab 


209.27** 
-0.17 
0.89 

0.03 


261.79** 
1.72** 
-0.58 
0.54 
0.63 


300.01** 
2.10** 
0.36 
-1.65 
3.83** 


ON GENDER COEFFICIENT 
Intercept 

Instructional funds/student 
Microcomputers/student 
Have specialized science lab 


-1.76 
-1.68 
0.09 
0.14 


1.24 
-0.07 
0.49 
0.59 


-2.93** 
0.02 
-0.35 
-0.90 


ON RACE-ETHNICITY COEFFICIENT 
Intercept 

Instructional funds/student 
Microcomputers/student 
Have specialized science lab 


-15.12** 
-0.20 
1.54 
-0.96 


-14.87** 
0.46 
0.04 
-1.02 


-18.64** 
0.65 
-0.43 
0.06 


ON SES COEFFICIENT 
Intercept 

Instructional funds/student 
Microcomputers/student 
Have specialized science lab 


10.95** 
-0.64 
0.97 
-1.05 


12.49** 
0.50 
-0.17 
-0.27 


14.31** 

0.45 
1.03 
0.06 


1 All between-schoo] independent variables have been standardized. See technical notes for more information. 
NOTE: ** probability S .01; * probability S .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress. 1985-86 Public-Use Data Tapes. 



Grade eleven. In grade eleven, two fiscal or physical school characteristics had 
significant associations with average math achievement. Again, schools with more funds 
per student averaged slightly higher math scores. In addition, schools with specialized 
science labs had average math achievement scores of 3.8 points higher than schools 
without them, controlling for the student body characteristics and the other fiscal and 
physical characteristics. This model did raise the proportion of variance explained from 53 
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to 60 percent (table 8). However* none of the characteristics were associated with the 
effects of gender, race-ethnicity, or SES on math achievement within schools, and the 
proportion of variance explained by this model remained very low for these effects. 



Model 3: School Structure of Student, Teacher, and Classroom Organization 

Model 3 tested variables related to the structure of student, teacher, and classroom 
organization in the schools — the student/teacher ratio, the school size in number of 
students, and whether the classrooms in this grade were organized as self-contained 
classes, team-taught, or organized as departments. The classroom organization variable 
consisted of a group of dummy variables indicating whether classrooms were self- 
contained, team-taught, or organized departmentally. Since most of grade three classrooms 
were self-contained, that was the reference category for that grade. For grades seven and 
eleven, the reference category was departmental, since most were organized in that way. n 
addition, two additional variables were tested for grades seven and eleven— whether the. 
was math tracking in that grade, and whether there was science tracking in that grade. The 
results are shown in table 5 for grades three, seven, and eleven. 

Grade three. For the equation predicting average math achievement, three of the 
new variables for this riodel were significant. The school size in number of students and 
whether the classrooms in this grade were team-taught or organized as departments were 
significantly associated with average math achievement in schools, controlling for the 
student body characteristics. Schools with a higher than average number of students 
averaged math scores of 1.9 points higher. Schools with team-taught classes in grade three 
or those organized into departments had similar higher average achievement scores. 
However, none of these variables were significantly associated with the gender, race- 
ethnicity, or SES coefficients from the within-school equation. As shown in table 8, the 
variance explained by this model was similar to that explained by previous models. Over 
two-thirds of the variance on average achievement was explained, but little variance in the 
effects of gender, race-ethnicity, or SES was accounted for. 

Grade seven. In grade seven, only one school structure variable had any 
association with average math achievement in a school, controlling for student body 
characteristics. Schools with math tracking had higher average math scores by 1.5 points. 
However, none of the school structure variables were significantly associated with the 
gender, race-ethnicity, or SES coefficients from the within-school equation. As with earlier 
models, the proportion of variance explained by this model remained over two-thirds (70 
percent) for average achievement, over one-third (37 percent) for the effects of SES, and 
very low (9 percent and zero) for the effects of gender and race-ethnicity (table 8). 

Grade eleven. In grade eleven, two school structure characteristics were associated 
with average math achievement in schools, and one of these characteristics was associated 
with the effects of gender on math achievement within schools. Similar to grade seven, 
schools with science tracking rather than math tracking had higher average math scores by 
1.8 points. In addition, schools with a higher than average school size (in number of 
students) had higher average math achievement scores of 3.6 points. As shown in table 8, 
the proportion of variance in average achievement explained by this model remained at 60 
percent. 
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Table 5.--Effects of sch^xi structure characteristics on predictors of math achievement, 

controlling for percent black, percent Hispanic, and disadvantaged level, grades 
3, 7, and 11 

Effect 1 Grade 3 Grade 7 Grade 11 
ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 208.98** 261.33** 298.74** 

Malh tracking 1.51* 

Science tracking 1 .75* 

Studentfeacher ratio -1.09 -1.14 0.34 

School size (number of students) 1.87* 1.05 3.62** 
Classroom organization: 

Team-taught classes 1.53* 

Departmental structure 1.35* 

ON GENDER COEFFICIENT 

Intercept -132 0.93 -2.63** 

Math tracking 0.97 

Student/teacher ratio -030 -0.94 1.23 

School size (number of students) 1.43 0.49 -2.13* 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -14.72** -15.22** -19.63** 

Student/teacher ratio -0.50 -0.57 -059 

School size (number of students) 0.89 -0.10 0.65 
Classroom organization: 

Team-taught classes -0.16 -1.77 

Departmental structure -0.96 

Self-contained classrooms 2.43 

ON SES COEFFICIENT 

Intercept 11.05** 12.39** 14.39** 

Student/teacher ratio -1.74 -1.31 -1.98 

School size (number of students) -0.15 0.75 -0.91 
Classroom organization: 

Team-taught classes 0.60 -0.73 

Departmental structure -0.19 

Self-contained classrooms 0.63 

*Afl between-school independent variables have been standardized. See technical notes for more information. 
NOTE: ** probability i .01; * probability £ .05 

SOURCE; U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress. 1985-86 Public-Use Data Tapes. 



The gender equation in this model showed that the average gender gap of 2.6 points 
in grade eleven math achievement was still present within the different levels of math 
tracking, the student/teacher ratio, and school size. In addition, the equation showed that in 
larger schools, girls averaged an additional 2.1 points worse than boys. However, none of 
the variance in the gender gap was explained by this model (table 8). Thus, there may be 
other, unmeasured variables that are more associated with the gender gap man those in mis 
model. School structure characteristics were not significantly associated with the effects of 



9 

ERIC 



18 30 



race-ethnicity or SES within schools, and the low proportion of variance explained did not 
differ from that of previous models. 



Model 4: Academic Standards 

Model 4 tested academic standards in the schools—the rigor of the academic 
standards, how much these standards had changed, how much homework was given for 
this grade, and how much control the teachers had over the academic standards. The results 
are shown in table 6 for grades three, seven, and eleven. 

Grade three. The rigor of the academic standards, how much these standards had 
changed, how much homework was given for this grade, and how much control the 
teachers had over the academic standards were not significantly associated with average 
math achievement in schools, controlling for the student body characteristics and other 
academic standards variables between schools. The academic standards variables were ?!*o 
not significantly associated with the gender, race-ethnicity, and SES coefficients from the 
wi thin-school equation. Likewise, this model did not increase the proportion of variance 
explained in these four equations from that of previous models (table 8). 

Grade seven. In grade seven, two of the academic standards variables were 
associated with average math achievement in a school, controlling for the student body 
characteristics. Schools that had a higher than average change in academic standards 
averaged 2 points lower in grade seven math achievement, while schools that assigned 
higher than average amounts of homework averaged 2 points higher in grade seven math 
achievement. This model raised the proportion of variance in average achievement 
explained to 72 percent (table 8). However, the academic standards variables were not 
significantly associated with the effects of gender, race-ethnicity, or SES on mathematics 
achievement within schools, and the proportions of variance explained in these effects 
remained similar to those of previous models. 

Grade eleven. In grade eleven, of all the academic standards characteristics, only 
the amount of homework was significantly associated with average math achievement in a 
school, controlling for the student body characteristics and the other academic standards 
characteristics between schools. Schools in which higher than the average homework was 
assigned had higher average math achievement scores by 4 points. However, the 
proportion of variance in average achievement explained by the model did not rise but 
dropped slightly to 58 percent (table 8). 

The academic standards characteristics were not significantly associated with the 
effects of gender, race-ethnicity, and SES on achievement within schools. Despite the lack 
of evidence of association between these characteristics and the effect of race-ethnicity, the 
proportion of variance in this effect explained by this model rose to 15 percent from 3 
percent in Model 1 (table 8). This may indicate that as a group, the academic standards 
characteristics were slightly associated with the effect of race-ethnicity, even though no 
individual variables were significant. However, for the effect of SES, the proportion 
explained remained low (8 percent). Controlling for the student body characteristics ard the 
academic standards characteristics did not reduce the gender gap in grade eleven math 
achievement The average gender difference of 2.6 points in grade eleven math achievement 
was still present within the different levels of rigor and change in academic standards, 
amount of homework, and teacher control over standards, as well as within all levels of 
percent black, percent Hispanic, and disadvantaged in the student body. In addition, the 
proportion of variance in the effects of gender explained by these variables remained at zero 
(table 8). 




Table 6. -Effects of school academic standards on predictors of math achievement, 

controlling for percent black, percent Hispanic, and disadvantaged level, grades 
3, 7, and 11 

Effect 1 Gate 3 Grade 7 Grade U 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 209.33** 262.05** 298.78** 

Rigor of academic standards -0.39 -0.83 

Change in academic standards -1.91* 

Amount of homework 1,21 1.86** 4.14** 

Teacher control over standards 0.63 -0.04 0.17 

ON GENDER COEFFICIENT 

Intercept -1.42 1.12 -2.58** 
Rigor of academic standards 0.07 

Amount of homework -1.14 1.07 -1.34 

Teacher control over standards -1.05 0.73 1.60 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -14.75** -15.27** -18.29** 

Rigor of academic standards 1.02 -0.94 

Change in academic standards -2.29 2.57 

Amount of homework -0.86 -0.98 -1.53 

Teacher control over standards 0.29 0.73 2.36 

ONSES COEFFICIENT 

Intercept 10.75** 12.48** 14.41** 

Rigor of academic standards 1.31 0.04 -0.56 

Change in academic standards -0.79 0.16 

.Amount of homework -1.15 0.02 -0.80 

Teacher control over standards 0.55 -0.30 0.35 

V between-school independent variables have been standardized. See technical notes for more information. 
NOTE: •* probability S .01; • probability £ .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 
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Model 5: Principal and Teacher Characteristics 



Model S tested principal and teacher characteristics in the schools — the number of 
years the principal had been principal in that school, had been in educational administration, 
and had taught, the amount of principal time on academic tasks, the amount of principal 
time meeting with parents or community members, the percentage of teachers who were 
minority group members, the amount of teacher time on academic tasks for grade seven and 
eleven teachers, and the amount of teacher/parent interaction. The results are shown in table 
7 for grades three, seven, and eleven. 

Grade three. The new variables for this model were not significant; that is, none of 
the principal or teacher characteristics were significantly associated with average math 
achievement in schools, controlling for the student body characteristics. These variables 
were also not significantly associated with the gender, race-ethnicity, or SES coefficients 
from the within-school equation. The proportion of variance explained by this model 
remained unchanged from previous models for the four equations (table 8). 

Grade seven. Grade seven yielded similar results as grade three in that no principal 
and teacher characteristic variables were significantly associated with average achievement 
in a school or with the effects of gender, race-ethnicity, or SES on achievement within 
schools. The proportion of variance explained also remained the same as for previous 
models (table 8). 

Grade eleven. In grade eleven, again no principal or teacher characteristics were 
significantly associated with average math achievement in schools, and the proportion of 
variance explained by this model remained the same as for Model 1. With one exception, 
no principal or teacher characteristics were significantly associated with the effects of 
gender, race-ethnicity, or SES on math achievement within schools. The exception was in 
the race-ethnicity equation, where the gap between the group of blacks, Hispanics, and 
American Indians and the group of whites and Asians was larger by about 3.9 points in 
schools where the teachers spent a higher amount of their time on academic tasks. 20 
Consequently, the proportion of variance in the effects of race-ethnicity explained by this 
model rose to 30 percent from 3 percent in Model 1 (table 8). 

Controlling for principal and teacher characteristics did not explain the gap between 
boys and girls in math achievement in grade eleven. Girls still averaged 2.9 points less than 
boys in math achievement. In addition, the proportion of variance in the effect of gender 
explained by this model remained at zero (table 8). 



20 This result is surprising and m not be reliable for several reasons. First, the relatively low reliability of 
the teacher academic time scale in grade eleven indicates that this variable might not actually represent the 
amount of time a teacher spent on academic tasks for this grade. See technical notes. Second, there may be 
other, unmeasured variables that could explain and account for this result. 
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Table 7.--Effects of principal/teacher characteristics on predictors of math achievement, 

controlling for percent black, percent Hispanic, and disadvantaged level, grades 
3, 7, and 11 



Effect 1 Grade 3 Grade 7 Grade 11 
ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 209.42** 261.47** 298.81** 

Principal years as principal 0.57 

Principal years in educational administration 0.13 

Principal years teaching 0. 19 

Amount of principal time academic -0.21 

Amount of principal lime wilh parents 0.49 0.19 1.05 

Percent teachers in minority groups 0.88 -1.16 -1.70 

Amount of teacher time academic -0.97 0.22 

Amount of parent/teacher time 0.65 -0.94 
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ON GENDER COEFFICIENT 

Intercept -1.22 1.08 -2.87 

Principal years as principal 0.08 

Principal years in educational administration -0. 14 

Principal years teaching 0.78 1.13 

Amount of principal time with parents -0.30 -0.20 0.17 

Percent teachers in minority groups -1.17 -0.89 -0.16 

Amount of teacher time academic 1.28 -127 

Amount of parent/teacher time -0.77 1 .25 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -14.89** -14.98** -19.54** 

Principal years as principal -0.22 

Principal years in educational administration -0.78 

Principal years teaching -0.04 1 .52 

Amount of principal time with parents -0.35 0.31 -231 

Percent teachers in minority groups -0.72 -1.78 0.04 

Amount of teacher lime academic 1.20 -3.95* 

Amount of parent/teacher time - 1 .35 -2. 1 1 

ON SES COEFFICIENT 

Intercept 10.98** 12.38** 14.24** 

Principal years as principal 0.22 

Principal years in educational administration -0. 16 

Amount of principal time with parents -0.42 -0.23 0.38 

Percent teachers in minority groups -0.12 -1.50 -0.75 

Amount of teacher time academic 0.79 0.70 

Amount of parent/teacher time -0-58 -032 

*A11 between-school independent variables have been standardized. See technical notes for more information. 
NOTE: ** probability S .01; * probability S .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 
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C. Summary 



There were differences between grades three, seven, and eleven in how well gender, 
race-ethnicity, and SES predicted matn achievement within schools, and in how well the 
groups of school characteristics predicted between-school variations in average math 
achievement and the effects of gender, race-ethnicity, and SES. 



Effects of Gender, Race-ethnicity, and SES Within Schools 

The association of gender, race-ethnicity, and SES with achievement within schools 
varied between schools, and their average association was summarized across schools. The 
average predictive effect of gender on math achievement within schools varied between the 
three grades. In grade three and grade seven, on average across schools there was no 
evidence of association between gender and math achievement However, in grade eleven, 
on average across schools, girls were doing worse than boys in math achievement, with a 
2.8 point gap. 

Race-ethnicity and SES were significantly associated with math achievement in all 
three grades, with larger effects in each progressive grade. In grade three, on average 
across schools, black, Hispanic, and American Indian students were doing worse than 
white and Asian students, wiih a 14.6 point gap. In grade seven, the gap was worse at 
16.1, and in grade eleven, the gap was up to 19.3 points. For SES in grade three, SES had 
a differentiating effect of 10.95 points higher or lower achievement, for every standard 
deviation of SES the students were higher or lower than average SES. In grade seven, this 
effect was 12.8 points, and in grade eleven, this effect was 14.3 points. 

These within-school results show that in math achievement, students were more 
differentiated by gender, race-ethnicity, and SES in eleventh grade than in grades seven and 
three. Race-ethnicity and SES differences were present as early as grade three, while 
gender differences were not present until grade eleven. 



Effects of School Characteristics Between Schools 

The association of the groups of school characteristics with average math achievement 
and with the effects of gender, race-ethnicity, and SES also differed by grade. The student 
body characteristics of percent black, percent Hispanic, and the level of disadvantaged were 
all negatively associated with the average math achievement in schools in every grade. The 
higher the percentage of blacks or Hispanics in a school or the more disadvantaged the 
student body, the lower the average math achievement in schools. However, while the 
association between percent Hispanic and achievement was similar in each grade, percent 
black predicted a larger drop in achievement in seventh grade than in grades three or eleven. 
A higher disadvantaged level predicted a larger drop in achievement in grade three than in 
grades seven or eleven. In grade seven and in grade eleven it predicted only a small drop in 
average math achievement, so the effect of attending a school with more disadvantaged 
students was primarily a factor in the earlier grade. 21 

The student body characteristics were not significantly associated with the effects of 
race-ethnicity on achievement within schools. However, there were a few associations with 
the effects of gender and SES. In grade three, girls in schools with higher percentages of 



21 A possible explanation for this result is proposed in the discussion chapter. 
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blacks had higher average math achievement scores than boys. However, the student body 
characteristics were not significantly associated with variations in the gender gap in grade 
seven or eleven. SES was not associated with any student body variables in grade three. 
However, in grade seven, SES made less of a difference in schools with higher 
percentages of blacks and Hispanics, and in grade eleven, SES made less of a difference in 
schools with higher percentages of Hispanics. 

Fiscal or physical characteristics did not appear to be significantly associated with 
average math achievement in grade three. However, one characteristic predicted 
achievement in grade seven and two characteristics predicted achievement in grade eleven. 
In both grade seven and grade eleven, schools with higher than average funds per student 
averaged slightly higher achievement levels. In addition, in grade eleven, schools with 
specialized science laboratories had higher average math achievement than schools without 
those laboratories. There was no evidence of an association between fiscal and physical 
characteristics and the effects of gender, race-ethnicity, or SES in grades three, seven, or 
eleven. 

The classroom, teacher, and student structure characteristics of the schools were 
significantly associated with average math achievement for three variables in grade three, 
one variable in grade seven, and two variables in grade eleven. In grade three, larger 
schools averaged slightly higher achievement. In addition, schools in which grade three 
was either team-taught or organized in departments averaged slightly higher achievement. 
In grade seven, only schools with math tracking in seventh grade averaged slightly higher 
math achievement than other schools. In grade eleven, schools with science tracking in 
eleventh grade averaged slightly higher math achievement than schools with no science 
tracking. In addition, like grade three, larger schools averaged higher math achievement. 
There was no evidence of association between the classroom, teacher, and student structure 
characteristics of the schools and the effects of gender, race-ethnicity, and SES on math 
achievement within schools in grades three or seven. However, in grade eleven, in larger 
schools girls averaged an additional 2 points lower than boys in math achievement, in 
addition to the 2.6 points below boys they already averaged 

The academic standards in schools were not significantly associated with average 
math achievement in grade three. However, in grade seven, math achievement was 
associated with a change in academic standards and with the amount of homework given. 
In grade seven, schools that experienced more than average changes in academic standards 
averaged slightly lower math achievement. Also in grade seven, schools with higher than 
average amounts of homework had slightly higher average levels of math achievement. 
Similarly, in grade eleven, schools with higher than average amounts of homework had 
even higher average levels of math achievement However, there was no evidence of an 
association between the academic standards in schools and the effects of gender, race- 
ethnicity, and SES on math achievement in grades three, seven, or eleven. 

The principal and teacher characteristics in the schools were not significantly 
associated with average math achievement or the effects of gender, race-ethnicity, ar d SES 
on math achievement in grade three or seven. In grade eleven, one principal and teacher 
characteristic was associated with the effects of race-ethnicity. In schools where teachers 
spent higher than average amounts of time on academic tasks, the gap between minorities 
and whites and Asians was wider. 
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Proportion of Variance Explained 



Table 8 shows the proportion of parameter variance that was explained by each model 
for each of the four parameters in the three grades for math achievement The proportion of 
parameter variance, or R 2 *, that was explained by most models was, for the most pan, 
quite low. For the parameters of gender, race-ethnicity, and SES, the R 2 rarely rose 
above .15. There were some exceptions. In grade seven, about one-third of the variance in 
the SES parameter was explained by each model. In grade eleven, 30 percent of the 
variance in the race-ethnicity parameter was explained by the principal and teacher 
characteristics model. Otherwise, the models did best at explaining the parameter variance 
in the intercept parameter, or average math achievement within schools. In these equations, 
the R 2 * averaged .60, and was always above .50. None of the models in any of the 
grades did particularly better than the others. In general, the R 2 *'s were higher in grades 
three and seven than in grade eleven. 

Table 8.--Propoition of parameter variance explained by each model for math achievement, 
grades 3, 7, and 1 1 



Models 

i 2 3 4 5~~ 

Parameter Student Fiscal/ School Academic Principal 

Body Physical Structure Standards Teacher 



Grade 3 Math 

INTERCEPT 0.67 

GENDER COEFFICIENT 0. 12 

RACE-ETHNICITY COEFF. 0.09 

SES COEFFICIENT 0.04 

Grade 7 Math 

INTERCEPT 0.68 

GENDER COEFFICIENT 0.07 

RACE-ETHNICITY COEFF. 0.00 

SES COEFFICIENT 0.34 



0.67 
0.14 
0.11 
0.06 



0.69 
0.07 
0.00 
0.34 



0.69 
0.14 
0.10 
0.08 



0.70 
0.09 
0.00 
0.37 



0.67 
0.13 
0.12 
0.04 



0.72 
0.09 
0.00 
0.34 



0.66 
0.11 
0.10 
0.02 



0.68 
0.10 
0.00 
0.36 



Grade 11 Math 

INTERCEPT 0.53 

GENDER COEFFICIENT 0.00 

RACE-ETHNICITY COEFF. 0.03 

SES COEFFICIENT 0.09 



0.60 
0.00 
0.07 
0.09 



0.60 
0.00 
0.03 
0.12 



0.58 
0.00 
0.15 
0.08 



0.54 
0.00 
0.30 
0.10 



NOTE: These are the averages of the proportions from each of the five scores. Negative proportions due to sampling 
variation have been set to zero. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 



These results mean thai the variables chosen did better at predicting average math 
achievement than predicting the effects of gender, race-ethnicity, and SES on math 
achievement The significant variables in the equations on the gender, race-ethnicity, and 
SES parameters certainly reflect associations with those parameters. However, there are 
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probably other, unknown variables that would provide a better explanation of the variance 
of these parameters and, in the process, might make the current significant variables 
nonsignificant 

However, for average math achievement and, to a lesser extent, for the effects of SES 
on math achievement in grade seven and the effects of race-ethnicity cm math achievement 
in grade eleven with the principal and teacher characteristics model, substantial proportions 
of parameter variance were explained. Therefore, the significant variables in these models 
may be major explanatory variables of variations between schools in average math 
achievement in all grades, in the effect of SES on math achievement in grade seven for all 
models, and in the effect of race-ethnicity 0.1 math achievement in grade eleven for the 
principal and teacher characteristics model. 
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III. School Effects on Science Achievement 



A. Within-School Models 

Within each school a regression equation was computed predicting students' science 
achievement by the student's gender, race-ethnicity, and SES. The averages of these 
within-school equations for grades three, seven, and eleven science achievement are shown 
in table 9. For example, under grade three, the average intercept among all the grade three 
schools is a science achievement score of 207.07. This is the average achievement in the 
schools. The average coefficient for gender among these schools is -.51, and is not 
significantly different from zero. Therefore, on average across third grade schools, girls do 
not do better or worse in science than boys in science, if one controls for race-ethnicity and 
SES. The average coefficient for race-ethnicity among these schools is -17.89, and is 
significantly different from zero. This means that, on average across schools, there is a 
17.89 point gap in science achievement between the group of blacks, Hispanics, and 
American Indians and the group of whites and Asians, with the former group doing less 
well, controlling for gender and SES. The average coefficient for SES among these schools 
is 14.14, and is significantly different from zero. Since SES has a mean of zero and a 
standard deviation of one, on average across schools, students one standard deviation 
above average SES levels are expected to score 14.14 points higher in science achievement 
than student of average SES. In a similar fashion, students one and one-half standard 
deviations below average SES are expected to score 21.21 points lower (1.5*14.14) than 
students of average SES. 



Table 9.~Average within-school predictors of science achievement, grades 3, 7, and 1 1 



Predictor 


Grade 3 


Grade 7 


Grade 11 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER COEFFICIENT 
RACE-ETHNICITY COEFFICIENT 
SES COEFFICIENT 


207.07** 

-0.51 
-17.89** 

14.14** 


242.11** 
-6.24** 

-2232** 
18.33** 


283.20** 
-13.89** 
-29.49** 
20.92** 



NOTE: ** probability S .01; * probability S .05 



SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 



These equations indicate that on average for each grade, students who were minority 
did less well in science achievement than non-minorities, controlling for gender and SES. 
This gap between the minorities and the others was wider in grade seven than grade three, 
and wider in grade eleven than grade seven. Likewise, in all three grades, SES had a 
differentiating effect in that students of higher SES did better in science than students of 
lower SES, controlling for race-ethnicity and gender. This effect of SES also was stronger 
in the higher grades than in the lower grades. On average across schools, gender was not 
associated with student science achievement in grade three. However, in grade seven, girls 
did less well in science than boys by an average of about 6 points, controlling for race- 
ethnicity and SES. And in grade eleven, the gap between boys and girls was almost three 
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times as large — girls did less well in science than boys by an average of about 14 points, 
controlling for race-ethnicity and SES. 

These equations represent the average level of science achievement in the schools and 
the average relationship within schools between gender, race-ethnicity, and SES and 
science achievement However, as with math achievement, these relationships and the level 
of average science achievement actually varied quite a bit between schools. The purpose of 
the between-school models was to explain this variation. What characteristics in schools 
were associated with higher or lower average science achievement in a school? What school 
characteristics were associated with stronger or weaker effects ofgender, race-ethnicity, or 
SES on science achievement? In Models 1-5, each of the coefficients and the intercept 
became a dependent variable in a between-school regression equation that predicted their 
value based on school-level characteristics. 



B. Between-School Models 

The between-school models tested groups of school-level variables in four regression 
equations whose dependent variables were the intercepts and the coefficients on gender, 
race-ethnicity, and SES from the within-school equations. Each model tested the same 
group of variables used in the analysis of mathematics achievement presented above. Model 
1 tested variables related to the student body composition cf the schools. Model 2 tested 
fiscal and physical characteristics of the schools. Model 3 tested variables related to the 
school program structure of student, teacher, and cla sroom organization in the schools. 
Model 4 tested academic standards in the schools. Model 5 tested principal and teacher 
characteristics in the schools. The results of each of these science achievement analyses are 
presented below for each grade. A summary of the findings from all of these analyses 
follows this presentation. This summary includes a discussion of the proportion of 
parameter variance explained by each model. These proportions are shown in table 15. 



Model 1: Student Body Characteristics 

Model 1 tested variables related to the student body composition in the schools — the 
percentage of the students who were minority in each school, and how disadvantaged were 
the students in each school as a whole. These variables were tested to see if they could 
explain the variation in the within-school equation intercept and coefficients that predicted 
science achievement. The results are shown in table 10 for grades three, seven, and eleven. 

Grade three. The results presented in table 10 indicate that for every standard 
deviation above the average percentage of blacks in a school, average science achievement 
in that school was 1 1.1 points lower, for every standard deviation above the average of 
percentage of Hispanics in a school, average science achievement in that school was 6.09 
points lower, and for every standard deviation above the average level of disad vantaged of 
a school, average science achievement in that school was 10.24 points lower, with these 
three variables controlling for each other. As shown in table 15, 71 percent of the variance 
in average science achievement were explained by this model. 

In the next equation, the gender coefficient from the within-school equation was not 
significantly associated with percent black, percent Hispanic, or the level of disadvantaged 
in a school. Controlling for these variables in schools, gender continued to have no 
association with average science achievement, as shown by a non-significant intercept Not 
surprisingly, these student body variables explained only 8 percent of the variance in the 
gender gap in science achievement (table 15). 
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In the race-ethnicity equation, the race-ethnicity coefficient from the within-school 
equation was not significantly associated with percent black, percent Hispanic, or the 
disadvantaged level in a school, controlling for each other. Instead, the minority gap in 
science achievement remained at 18.11 points, controlling for these student body 
characteristics, as shown by a significant intercept Only 3 percent of the variance m the 
minority gap was explained by this model (table 15). 

In the SES equation, the SES coefficient from the within-school equation also was 
not significantly associated with percent black, percent Hispanic, or disadvantaged level in 
a school, controlling for each other. As shown by the significant intercept, the 
differentiating effect of SES in science achievement remained at 14.31 points for every 
standard deviation of SES above or below the average of SES. Nevertheless, this model 
explained 14 percent of the variance in the effect of SES on achievement (table 15). 

Table 10.--Effects of student body characteristics on predictors of science achievement, 
grades 3, 7, and 1 1 

Effect 1 Grade 3 Grade 7 Grade 11 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

ON GENDER COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 

ON RACE-ETHNICITY COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

ON SES COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 



208.08** 


240.07** 


284.60** 


-11.10** 


-16.87** 


-13.08** 


-6.09** 


-9.16** 


-7.54** 


-10.24** 


-2.36** 


-3.05** 


-0.74 


-6.21** 


-13.90** 


0.93 


A2\ 


0.67 


-0.66 


-0.19 


0.54 


2.33 


0,11 


0.04 


-18.11** 


-22.21** 


-29.88** 


-1.14 


0.42 


-2.47 


1.22 


0.88 


2.86 


2.00 


-0.04 


2.34 


14.31** 


17.91** 


21.36** 


-0.92 


-3.96** 


-2.80* 


-125 


. -3.22** 


-3.61** 


-3.64 


-1.05 


-1.07 



*Ali bctween-school independent variables have been standardized. See technical notes for more information. 
NOTE: ** probability Z .01; * probability i .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress. 1985-86 Public-Use Data Tapes. 
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In summary for grade three science achievement, these student body characteiUtics 
appear to be significantly associated with average achievement in a school. However, there 
was no evidence of associations between the student body characteristics and the effects of 
gender, race-ethnicity, or SES on achievement within schools. 

Grade seven. In grade seven, all of the student body characteristics were 
significantly associated with average science achievement in a school Percent black and 
percent Hispanic both predicted a slightly larger drop in achievement levels than in grade 
three. However, while the disadvantaged level of a school was associated with average 
achievement, schools with higher than average disadvantaged levels averaged science 
achievement only 2 points lower— a much smaller effect than the 10 points lower in grade 
three. This model did well in explaining the variance in average science achievement— 80 
percent of the variance was explained (table IS). 

There was no evidence of association between the student body characteristics and the 
effects of gender or race-ethnicity on achievement within schools. Nor was any variance in 
these effects explained by this model. However, higher percentages of black and Hispanic 
students were associated with a lower effect of SES on science achievement in grade seven 
within schools. As with math achievement, this result could be due to a more limited range 
of SES levels in these schools. However, it is puzzling that higher disadvantaged levels 
were not associated with lower effects of SES as well. Nevertheless, almost half of the 
variance in the effect of SES was explained by this model (table 15). 

Grade eleven. In grade eleven, all the student body characteristics were associated 
with average science achievement in a school, and two of those characteristics were 
significantly associated with the effect of SES. The negative effect of percent black on 
average science achievement was not as large as it was in grade seven and was closer to its 
effect in grade three. The negative effect of percent Hispanic on average science 
achievement was similar in size to the effect in grade three and grade seven. The 
disadvantaged level in the school was negatively associated with science achievement, but 
as in grade seven, the effect was much smaller than ir jrade three. This model explained 
about two-thirds of the variance in science achievement (table 15). 

In grade eleven, the gender gap, the minority gap, and the differentiating effect of 
SES remained the same as they were before they were controlled for the student body 
characteristics. There was no evidence of association between these characteristics and the 
effects of gender or race-ethnicity. In addition, although 12 percent of the variance in the 
effect of race-ethnicity was explained by this model, only 1 percent of the effect of gender 
was accounted for (table 15). 

The differentiating effect of SES on science achievement within schools in grade 
eleven was associated with percent black and percent Hispanic. In schools with higher 
percentages of black and/or Hispanic students, SES had less of a differentiating effect. 
However, this effect was not significantly associated with the disadvantaged level of a 
school. While schools with higher black and Hispanic populations may have a more limited 
range of SES levels than other schools, it is puzzling that more disadvantaged schools did 
not have lower SES effects as well. One-quarter of the variance in the effect of SES was 
explained by this model (table 15). 



Models 2-5 

Models 2 through 5 tested various groups of variables to see if they could explain the 
variation in the within-school equation intercept and coefficients that predicted science 
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achievement. Included in each of these models as controls were the student body 
characteristic variables of percent black* percent Hispanic, and disadvantaged level of a 
school. Their effects remained similar in each model and they are not reported here in 
order to focus attention on the new variables in Models 2 through 5. 

Model 2 : Fiscal and Physical Characteristics 

Model 2 tested variables related to the fiscal and physical characteristics of schools — 
the instructional funds spent per student, the number of microcomputers per student, and 
whether or not a school had classroom science labs, general science labs, and specialized 
science labs. The results are shown in table 1 1 for grades three, seven, and eleven. 

Table 1 1 .-Effects of fiscal/physical school characteristics on predictors of science 
achievement, controlling for percent black, percent Hispanic, and 
disadvantaged level, grades 3, 7, and 1 1 



Effect 1 Grade 3 Grade? Grade 11 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 208.05" 240.36** 285.23** 

Instructional funds/student -1.00 0.65 0.96 

Microcomputers/student 1.29 -0.11 -0.69 

Have general science lab 1.09 0.69 -3.00** 

Have specialised science lab 0.18 0.64 5.12** 



»» 



ON GENDER COEFFICIENT 

Intercept -0.50 -5.01** -13.93 

Instructional funds/student -1.90 0.80 -0.71 

Microcomputers/studem 0.94 0.07 -1.02 

Have specialized science lab -0.52 -0.29 -0.58 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -17.93** -22.74»* -30.10** 

Instructional funds/student 0.13 -0.11 1.48 

Microcoinputers/suident -0.26 -0.90 -2.19 

Have specialized science lab -1.89 -0.08 -0.76 

ON SES COEFFICIENT 

Intercept 14.60** 17.89** 20.67** 

Instructional funds/student 1.05 0.20 -0.81 

Microcwnrjuters/studenl -0.11 0.69 0.72 

F,ve specialized science lab -173 C.48 2.32 

1 AH between school independent variables have been standardized. See technical noes for more information. 
NOTE: ** probability 4, .01; * probability «S .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics. National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 
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Grade three. For grade three science achievement, the fiscal and physical school 
characteristic variables do not appear to have an association with average achievement in a 
school, nor with the effects of gender, race-ethnicity, or SES on achievement within 
schools. In this model, instructional funds per student, computers per student, having a 
general science lab and having a specialized science lab were not significantly associated 
with average science achievement in a school after controlling for student body 
characteristics. In addition, the proportion of variance in achievement explained by this 
model was close to the 72 percent explained by Model 1, which included only student body 
characteristics (table 15). 

Controlling for the student body characteristics, variations in the gender, race- 
ethnicity, and SES coefficients from the wi thin-school equation were also not significantly 
associated with instructional funds per student, computers per student, or having a 
specialized science lab. The proportions of variance in these coefficients explained by this 
model were also similar to the low proportions explained by Model 1 (table IS). 

Grade seven. Grade seven yielded similar results in that the fiscal and physical 
school characteristics did not appear to have any association with average achievement in a 
school, nor with the effects of gender, race-ethnicity, or SES on achievement within 
schools. In addition, the proportion of variance explained in each equation by this model 
was the same as that explained by Model 1 (table 15). 

Grade eleven. In grade eleven, two fiscal or physical school characteristics had 
associations with average science achievement, but none of the characteristics appeared to 
be significantly associated with the effects of gender, race-ethnicity, or SES on science 
achievement within schools. Schools with general science labs had average science 
achievement scores of 3 points lower thin schools without them, while schools with 
specialized science labs had average science achievement scores of 5.1 points higher than 
schools without them, controlling for the student body characteristics and the other fiscal 
and physical characteristics. Consequently, the proportion of variance explained in average 
science achievement rose from 65 to 70 percent between Model 1 and this model (table 15). 
However, there was no change in the proportion of variance explained by this model in the 
effects of gender, race-ethnicity, and SES. 



Model 3: School Structure of Student, Teacher, and Classroom Organization 

Model 3 tested variables related to the structure of student, teacher, and classroom 
organization in the schools — the student/teacher ratio, the school size in number of 
students, and whether the classrooms in this grade were organized as self-contained 
classes, team-taught, or organized as departments. The classroom organization variable 
consisted of a group of dummy variables indicating whether classrooms were self- 
contained, team-taught, or organized departmentally. Since most of grade three classrooms 
were self-contained, that was the reference category for that grade. For grades seven and 
eleven, the reference category was departmental, since most were organized in that way. In 
addition, two additional variables were tested for grades seven and eleven — whether there 
was math tracking in that grade, and whether there was science tracking in that grade. The 
results are shown in table 12 for grades three, seven, and eleven. 

Grade three. For grade three science achievement, all of the new variables for this 
model — the student/teacher ratio, the school size in number of students, and whether the 
classrooms in this grade were organized as team-taught or organized as departments — were 
significantly associated with average science achievement in schools, controlling for the 
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Table 12.~Effects of school structure chrracterisocs on predictors of science achievement, 
controlling for percent black, percent Hispanic, and disadvantaged level grades 
3, 7, and 11 



Effect 1 Grade 3 Grade 7 Grade 11 

ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 208.05** 240,39** 284.48** 

Math tracking 165 * 
Science tracking 

StudenVtcacherraiio -2.07* -0.92 0.76 

School size (number of students) 2.38* 0.72 3.82 
Classroom organization: 

Team-taught classes 2.06* 

Departmental structure 1-68* 



-0.69 -6.15** -13.70** 



ON GENDER COEFFICIENT 
Intercept 
Mathtracking 

Science tracking "r !, , 

Student/teacher ratio -2.13* -0.58 0.01 

School size (number of students) 1.12 -0 37 -0.41 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -1802** -22.3** -30.60** 

StudentAeacher ratio -0-12 0.15 1.23 

School size (number of students) 1 34 -0.08 l.sz 
Classroom organization: 

Team-taught classes -0.87 

Departmental structure -0.56 

Self-contained classrooms 1 47 1(J 

ON SES COEFFICIENT „ nrM 

Intercept 14.76** 17.95** 21.43** 

Student/teacher ratio -1.26 0.28 1.47 

School size (number of students) 0.47 -0.23 -0,01 

Classroom organization: 

Team-taught classes 0.27 

Departmental structure - 1 65 

Self-contained classrooms 



-0.53 0.91 



*A11 between-school independent variables have been standardized, See techn : cal notes for more information. 
NOTE: ** probability S .01; * probability £ .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics. National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 

student body characteristics. However, the proportion of variance in science achievement 
explained by this model was no different from that explained by Model 1 (table 1 5). 

The student/teacher ratio was significantly associated in the gender equation with the 
gender coefficient from the within-school equation. In schools with a higher student/teacher 
ratio, girls averaged lower than boys in grade three science achievement. However, only 14 
percent of the variance in the gender coefficient was explained by these variables (table 15). 
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The school structure variables were not significantly associated with the race-ethnicity 
coefficient or with the SES coefficient In addition, the proportions of variance in these 
coefficients explained by this model did not differ from the proportions explained by Model 
1 (table 15). 

Grade seven. In grade seven, none of the school structure variables that had been 
significant in grade three were significantly associated with average science achievement in 
schools, controlling for the student body characteristics. However, schools with math 
tacking in grade seven averaged 1.7 points higher in science achievement than schools 
without math tracking. There was no evidence of any association between the school 
structure variables and the effects of gender, race-ethnicity, or SES on achievement within 
schools. In addition, this model did not explain any more variation in achievement or in the 
effects of gender, race-ethnicity, or SES man was explained by Model 1 (table 15). There 
continued to be an average gap between girls and boys and between minorities and whites 
and Asians, controlling for the school structure and student body characteristics. 
Furthermore, SES continued to have a large differentiating effect on science achievement, 
controlling for these characteristics. 

Grade eleven. Likewise, in grade eleven, only one school structure characteristic 
was associated with average science achievement in a school — science tracking. Schools 
with science tracking in grade eleven averaged 2.1 points higher in science achievement 
than schools without tracking. This model explained the same proportion of variance in 
achievement that was explained by Model 2—70 percent (table 15). 

None of the school structure characteristics were significantly associated with the 
effects of gender, j ace-ethnicity, or SES on science achievement within schools. In 
addition, no more variance in these effects was explained by this model than was explained 
by Model 1. There continued to be an average gap between girls and boys and between 
minorities and whites and Asians, controlling for the student body characteristics and the 
school structure characteristics. Finally, similar to grade seven, SES continued to have a 
large differentiating effect on science achievement, controlling for these characteristics. 




Model 4: Academic Standards 

Model 4 tested academic standards in the schools — the rigor of the academic 
standards, how much these standards had changed, how much homework was given for 
this grade, and how much control the teachers had over the academic standards of the 
school. The results are shown in table 13 for grades three, seven, and eleven. 

Grade three. For grade three science achievement, the academic standard variables 
did not appear to have a strong association with average achievement in a school, or with 
the effects of gender, race-ethnicity, or SES on achievement within schools. The rigor of 
the academic standards, how much these standards had changed, and how much 
homework was given for this grade were not significantly associated with average science 
achievement in schools, controlling for the student body characteristics and other academic 
standards variables between schools. In addition, the same proportion of variance in 
achievement was explained by this model as was explained by Model 1 — 71 percent (table 
15). 

There was also no evidence of an association between the academic standards 
variables and the gender, race-ethnicity, and SES coefficients from the within-school 
equation. The intercept of the gender equation, controlling for percent black, percent 
Hispanic, the disadvantaged level of the school, the rigor of the academic standards, how 
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much these standards had changed, and how much homework was riven for this grade, 
showed that gender still did not have a significant association with achievement. The 
intercept of the race-ethnicity equation, controlling for the same variables, continued to 
predict that mere was a 1 8.1 point gap in science achievement between the group of blacks, 
Hispardcs, and American Indians and the group of whites and Asians, with the former 
group achieving significantly less than the latter, but there were no significant variables to 
explain variations in that gap. Likewise the intercept of the SES equation, controlling for 
the same variables, continued to predict that those with higher SES would do better and 
those with lower SES would do worse, but there were again no significant variables to 
explain variations in that relationship. This model explained no more variance in these 
effects than the little explained by Model 1 (table IS). 



Table 13.--Effects of school academic standards on predictors of science achievement, 

controlling for percent black, percent Hispanic, and disadvantaged level, grades 
3, 7, and 11 



Effect 1 Grade 3 Grade 7 Grade 11 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 208.48** 241.04** 284.95** 

Rigor of academic standards -0.57 

Change in academic standards 0.12 -2.36 ' 

Amount of homework 0.70 1.12 4.41** 

Teacher control of academic standards 0.75 1-05 



ON SES COEFFICIENT 
Intercept 



-0.84 -5.97** -13.91** 



ON GENDER COEFFICIENT 
Intercept 

Rigor of academic standards 0.90 

Change in academic standards 1.16 

Amount of homework -1-78 1.55 0.25 

Teacher control of academic standards 0.22 U.2Z 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -1807** -22.42** -29.84** 

Rigor of academic standards 0.30 

Change in academic standards -166 

Amount of homework 1.10 -1.16 -2.il 

Teacher control of academic standards 0.49 -0.84 



14.39** 17.94** 21.03** 



Rigor of academic standards 0.18 1.45 0.41 

Change in academic standards -1-3° . 1>t 

Amount of homework 1.00 -0.90 1.30 

Teacher control of academic standards 1-22 u.w 



lAll between-school independent variables have been standardized. See technical notes for more information. 
NOTE: ** probability 5 .01; ♦ probability S .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics. National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 
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Grade seven. In grade seven, one of the academic standards variables was 
associated with average achievement in a school. Schools with higher than average 
amounts of changes that increased academic standards averaged science achievement scores 
that were 2.4 points lower in grade seven, controlling for the student body characteristics 
and the other academic standards characteristics between schools. The variance in 
achievement explained by this model rose slightly from 80 percent in Model 1 to a high of 
82 percent (table IS). 

As in grade three, none of the academic standards variables was significantly 
associated with the effects of gender, race-e»hnicity, or SES on achievement within 
schools. This model explained none of the variance in the effects of gender or race- 
ethnicity, and added nothing to the proportion of variance in the effect of SES (48 percent) 
explained by Model \ (table 15). Controlling for the academic standards and student body 
characteristic variables, there continued to be a gender gap in science achievement of about 
6 points, a minority gap of about 22 points, and a large differentiating effect of SES of 
about 18 points for every standard deviation above or below average SES. 

Grade eleven. In grade eleven, of all the academic standards characteristics, only 
the amount of homework was significantly associated with average science achievement in 
a school, controlling r>r the student body characteristics and the other academic standards 
characteristics between schools. Schools with higher than the average amounts of 
homework given in grade eleven had higher average science achievement scores by 4.4 
points. As shown in table IS, the proportion of variance in achievement explained by this 
model (69 percent) was slightly higher than that explained by Model 1 (65 percent). None 
of the academic standards characteristics were significantly associated with the effects of 
gender, race-ethnicity, or SES on science achievement within schools. In addition, this 
model explained the same proportions of variance in these effects as explained by Model 1 . 
Controlling for these variables, there continued to be a gender gap in science achievement 
of 14 points, a minority gap of 30 points, and a large differentiating effect of SES of 21 
points for every standard deviation above or below average SES. 



ModelS: Principal and Teacher Characteristics 

Model 5 tested principal and teacher characteristics in the schools — the number of 
years the principal had been principal in that school, had been in educational administration, 
and had taught, the amount of principal time on academic tasks, the amount of principal 
time meeting with parents or community members, the percentage of teachers who were 
minority group members, the amount of teacher time on academic tasks for grade seven and 
eleven teachers, and the amount of teacher/parent interaction. The results are shown in table 
14 for grades three, seven, and eleven. 
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Table 14.~Effects of principal/teacher characteristics on predictors of science achievement, 
controlling for percent black, percent Hispanic, and disadvantaged level 
grades 3, 7, and 11 



Effect 1 Grade 3 Grade 7 Grade 11 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 208.06** 240.02** 284.45** 

Principal years as principal 0.63 

Principal years in educational administration -0.40 

Principal years teaching 0.08 

Amount of principal time academic 0.48 

Amount of principal time with parents 0.47 -0.07 

Percent teachers in minority groups 0.03 -0.83 -1.29 

Amount of teacher time academic -0.53 -0.48 

Amount of parent/teacher time 0.40 -0.76 

ON GENDER COEFFICIENT 

Intercept -0.87 -6.19** -14.07** 

principal years as principal 1.01 

Principal years in educational administration - 1 .56 

Principal years teaching 1.08 0.00 

Amount of principal time with parents -0.69 1.28 0.39 

Percent teachers in minority groups -0.47 -1.15 -0.52 

Amount of teacher time academic 1.29 -0.45 

Amount of parentAeacher time -2.18** 0.03 

ON RACE-ETHNICITY COEFFICIENT 

Intercept -18.09** -21.91** -30.27** 

Principal years as principal -0.57 2.57 

Principal years in educational administration 0.90 0.22 2.10 

Principal years teaching -0.96 0.77 

Amount of principal time academic -0.41 

Amount of principal time with parents 1 .15 -1.26 

Percent teachers in minority groups 0.33 -22 1 

Amount of teacher time academic -0.01 

Amount of parentAeacher time -2.30 

ONSES COEFFICIENT 

Intercept 14.42** 17.89** 21.40** 

Principal years as principal 0.22 -0.30 

Principal years in educational administration 0.88 0.49 

Principal years teaching 0.32 

Amount of principal time with parents -0.39 -0.48 

Amount of principal time academic 0.02 -0.33 

Percent teachers in minority groups -0.50 

Amount of teacher time academic 2.17 

Amount of parentAeacher time -0.92 

* All between-school independent variables hive been standardized. See technical notes for more information. 
NOTE: ** probability S .01; * probability S .05 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress, 1985-86 Public-Use Data Tapes. 
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Grade three. For grade three science achievement, the principal and teacher 
characteristics did not appear to have an association with average achievement in a school, 
nor with the effects of gender, race-ethnicity, or SES on achievement within schools. There 
was no evidence of a significant association between the principal or teacher characteristics 
and average science achievement in schools, controlling for the student body characteristics 
and the other academic standards characteristics between schools. The proportion of 
variance in achievement explained by this model was no different than that explained by 
Model 1 (table 15). 

These variables were also not significantly associated in the gender equation with the 
gender coefficient from the within-school equation, in the race-ethnicity equation with the 
race-ethnicity coefficient from the within-school equation, or in the SES equation with the 
SES coefficient from the within-school equation. Similarly, the proportion of variance in 
these effects was the same as explained by Model 1 (table 15). Controlling for the student 
body and teacher and principal characteristic variables, there was still no gender gap in 
science achievement, a minority gap of about 18 points, and a differentiating effect of SES 
of about 14 points for every standard deviation above or below average SES. 

Grade seven. Grade seven yielded similar results as grade three. There was no 
evidence of any significant associations between the principal and teacher characteristic 
variables and average achievement in a school, controlling for the student body 
characteristics and the other principal and teacher characteristics between schools. In 
Addition, no principal or teacher characteristics were significantly associated with the effects 
of race-ethnicity or SES on achievement within schools. The proportion of variance 
explained by this model in these three equations was the same as that explained by Model 1 
(table 15) 

However, one characteristic was associated with the effect of gender. In schools with 
higher than average parent/teacher interaction, girls averaged 2 more points worse than 
boys, on top of the existing average gap between girls and boys. Still, no variance in the 
effect of gender was explained by this model (table 15). Controlling for the student body 
and teacher and principal characteristic variables, there continued to be a gender gap in 
science achievement of about 6 points, a minority gap of about 22 points, and a 
differentiating effect of SES of about 1 8 points for every standard deviation above or below 
average SES. 

Grade eleven. In grade eleven, there was again no evidence of any associations 
between the principal or teacher characteristics and average science achievement in schools, 
or with the effects of gender, race-ethnicity, or SES on science achievement within 
schools. In addition, no more variance was explained by this model than was explained by 
Model 1. Controlling for the student body and teacher and principal characteristic variables, 
there continued to be a gender gap in science achievement of about 14 points, a minority 
gap of about 30 points, and a differentiating effect of SES of about 21 points for every 
standard deviation above or below average SES. 
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C. Summary 



There were differences between grades three, seven, and eleven in how well gender, 
race-ethnicity, and SES predicted science achievement within schools, and in how well the 
groups of school characteristics predicted between-school variations in average science 
achievement and the effects of gender, race-ethnicity, and SES. 



Effects of Gender, Race -ethnicity, and SES Within Schools 

The association of gender, race-ethnicity, and SES with achievement within schools 
varied between schools, and their average association was summarized across schools. The 
average predictive effect of gender on science achievement within schools varied between 
the three grades. In grade three, on average across schools, gender had no association with 
science achievement However, in grade seven, on average across schools, girls were 
doing worse than boys in science achievement, with a 6-point gap. In grade eleven, girls 
were doing even worse than boys, with a 14-point gap. 

Race-ethnicity and SES were significantly associated with science achievement in all 
three grades* with larger effects in each progressive grade. In grade three, on average 
across schools, black, Hispanic, and American Indian students were doing worse than 
white and Asian students, with an 18-point gap. In grade seven, the gap was worse at 22, 
and in grade eleven, the gap was up to 30 points. For SES in grade three, SES had a 
differentiating effect of 14 points higher or lower achievement, for every standard deviation 
of SES the students were higher or lower than average SES. In grade seven, this effect was 
18 points, and in grade eleven, this effect wtis 21 points. 

These within-school results show that in science achievement, students were more 
differentiated by gender, race-ethnicity, and SES in eleventh grade than in grades seven and 
three. Race-ethnicity and SES differences were present as early as grade three, while 
gender differences were not present until grade seven. 



Effects of School Characteristics Between Schools 

The association of the groups of school characteristics with average science 
achievement and with the effects of gender, race-ethnicity, and SES also differed by grade. 
The student body characteristics of percent black, percent Hispanic, and the level of 
disadvantaged were all negatively associated with the average science achievement in 
schools in every grade. The higher the percent black or percent Hispanic or the more 
disadvantaged the student body, the lower the average science achievement in schools. 
However, while the association between percent Hispanic and achievement was similar in 
each grade, the negative effect of percent black on achievement was stronger in seventh 
grade than in grades three or eleven. The disadvantaged level predicted much lower 
achievement in grade three than in grade seven or grade eleven, where it was significant, 
but had only small effects. Therefore the effect of attending a school with more 
disadvantaged students was primarily a factor in grade three. 22 

The student body characteristics were not associated with the effects of gender or 
race-ethnicity on achievement within schools. However, there were a few associations with 



72 A possible explanation for this result is proposed in the discussion chapter. 
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;he effects of SES. In both grade seven and eleven, SES made less of a difference in 
schools with higher percentages of blacks and/or Hispanics. However, SES was not 
significantly associated with any student body characteristics in grade three. 

The fiscal and physical characteristics did not appear to be associated with average 
science achievement in grades three or seven. In addition, there was no evidence of 
associations between the fiscal and physical characteristics and the effects of gender, race- 
ethnicity, or SES in grades three, seven, or eleven. However, in grade eleven, schools 
with general science labs had lower average science achievement, and schools with 
specialized science laboratories had higher average science achievement 

The classroom, teacher, and student structure characteristics of the schools were 
significantly associated with average science achievement for four variables in grade three, 
one variable in grade seven, and one variable in grade eleven. In grade three, schools with 
higher student/teacher ratios averaged slightly lower achievement, while schools that were 
larger man average, or had team-taught classes or a departmental structure in grade three 
averaged slightly higher achievement. However in grades seven and eleven, only tracking 
was associated with achievement Schools with math tracking in grade seven and science 
tracking in grade eleven averaged slightly higher achievement in each respective grade than 
schools without that particular tracking. Only one school structure variable was 
significantly associated with the effects of gender, race-ethnicity, and SES on science 
achievement within schools in grades three, seven, or eleven. In grade three, girl? averaged 
slightly lower than boys in science achievement if they were in schools with a higher than 
average student/teacher ratio. 

The academic standards in schools were not significantly associated with average 
science achievement in grade three. However, in grade seven, schools with higher than 
average changes in academic standards averaged slightly lower levels of science 
achievement In grade eleven, schools with higher than average amounts of homework had 
higher average levels of science achievement. There was no evidence of association 
between academic standards and the effects of gender, race-ethnicity, and SES on science 
achievement in grades three, seven, or eleven. 

The principal and teacher characteristics in the schools were not significantly 
associated with average science achievement or the effects of race-ethnicity or SES on 
science achievement in grades three, seven, or eleven. These characteristics were also not 
significantly associated with the effects of gender on science achievement in grades three 
and eleven. However, one characteristic was significantly associated with the effects of 
gender on achievement in grade seven. In schools with more parent/teacher interactions, 
girls averaged slightly lower than boys in grade seven science achievement 



Proportion of Variance Explained 

Table IS shows the proportion of parameter variance that was explained by each 
model for each of the four parameters in the three grades for science achievement In grade 
three, the proportion of parameter variance, or K?*, that was explained by most models 
was, for the most part, quite low. For the parameters of gender, race-ethnicity, and SES, 
the R 2 * never rose above .15. The models did best at explaining the parameter variance in 
the intercept parameter, or average science achievement within schools. In these equations, 
the R 2 * hovered around .72, and none of the models did particularly better than the others. 
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Table 15. -Proportion of parameter variance explained by each model for science 
achievement, grades 3, 7, and 1 1 



Models 



Parameter 



1 

Student 
Body 



2 

Fiscal/ 
Physical 



G rade 3 Science 

INTERCEPT 

GENDER COEFFICIENT 

RACE-ETHNICITY COEFR 

SES COEFFICIENT 

Grade 7 Science 

INTERCEPT 

GENDER COEFFICIENT 

RACE-ETHNICITY COEFF. 

SES COEFFICIENT 

Grade 11 Science 

INTERCEPT 

GENDER COEFFICIENT 

RACE-ETHNICITY COEFF. 

SES COEFFICIENT 



3 4 5 

School Academic Principal 

Structure Standards Teacher 



0.71 


0.72 


0.73 


0.71 


0.70 


0.08 


0.14 


0.12 


0.09 


0.08 


0.03 


0.03 


0.03 


0.05 


0.03 


0.14 


0.15 


0.14 


0.13 


0.13 


0.80 


0.80 


0.81 


0.82 


0.80 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.46 


0,46 


0.46 


0.48 


0.44 


0.65 


0.70 


0.70 


0.69 


0.65 


0.01 


0.01 


0.00 


0.00 


0.00 


0.12 


0.10 


0.10 


0.12 


0.10 


0.25 


0.26 


0.24 


0.25 


0.24 



NOTE: These are the averages of the proportions from each of the five scons. Negative proportions due to 
sampling variation have been set to zero. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of 
Educational Progress. 1985-86 Public-Use Data Tapes. 



However, in grades seven and eleven, the R 2 *s had a different pattern. In these 
graces, while the proportion of parameter variance explained for the parameters of gender 
and race-ethnicity remained low, these models explained about 46 percent of the variance in 
the SES slope in grade seven, and about 25 percent of the variance in the SES slope in 
grade eleven. In addition, the percentage of variance explained in the intercept in grade 
seven was around 80 percent, while in grade eleven it was about 68 percent. However, 
again, none of the models did particularly better than the others. 

These results mean that in grade three, the variables chosen did better at predicting 
average science achievement than predicting the effects of gender, race-ethnicity, and SES 
on achievement. In grades seven and eleven, the variables also did fairiy well at predicting 
the effect of SES on achievement. Otherwise, while some of the variables used in this 
analysis were able to explain some of the variance among the gender, race-ethnicity, and 
SES effects, there are probably other, unknown variables that would provide a better 
explanation of the variance of these parameters. 

However, for average science achievement in all grades, and for the effects of SES 
on science achievement in grades seven and eleven, substantial proportions of parameter 
variance were explained. Therefore, the significant variables in these models may be the 
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major explanatory variables of variations between schools in average science achievement, 
and, to a lesser extent, in the effects of SES on science achievement. 



D. Comparison of Math and Science Results 

TTie effects of the school characteristics cm math and science achievement were similar 
by subject, although they usually varied by grade. In general, the school characteristics did 
better at explaining average achievement between schools than explaining the effects of 
gender, race-ethnicity, and SES on achievement That is, the proportion of variation 
explained in average math and science achievement was high for all grades and models, 
while the proportion of variation explained in the effects of gender, race-ethnicity, and SES 
was almost always very low, with a few exceptions. 

Within schools, the effects of race-ethnicity and SES on math and science 
achievement were consistent within schools in all three grades studied, while the effects of 
gender varied. On average within schools, students from minority or low SES 
backgrounds tended to have lower scores on the NAEP tests, controlling *br gender. The 
average within-school effect of gender on math and science achievement varied by subject 
and grade. While there wen; essentially no differences in boys* and girls* math and science 
achievement in the third grade or in seventh grade math, boys averaged higher scores than 
girls in science in the seventh grade and in both math and science in the eleventh grade, 
controlling for race-ethnicity and SES. 

Of all the school-level characteristics, the student body characteristics had the most 
associations with both average achievement and the effects of gender and SES. However, 
no evidence of association was found between the student body characteristics and the 
effect of race-ethnicity. In both subjects, the student body characteristics of percent black, 
percent Hispanic, and disadvantaged level of the students were always associated with 
lower average achievement. However, in all grades, these three variables were always 
associated with lower average achievement in science than in math. 

There were also variations by grade in the association of student body characteristics 
with achievement. Being in a school with higher percentages of black students was 
associated with lower achievement in seventh grade than in third grade or eleventh grade in 
both subjects, while being in a school with higher percentages of Hispanic students was 
associated with a similar drop in achievement in all grades. Being in a school with more 
disadvantaged students was associated with lower average achievement in third grade, but 
in seventh and eleventh grade, the drop in achievement was significant but negligible. 

Two of the student body characteristics were significantly associated with the effects 
of gender in third grade math and with the effects of SES in seventh and eleventh grade 
math and science. In schools with higher percentages of black students, girls tended to 
perform better than boys in third grade math. In grades seven and eleven, SES had less of a 
differentiating effect on both math and science achievement in schools with higher 
percentages of black and/or Hispanic students. 

Controlling for the student body characteristics, some of the other school 
wtiaracteristics in the ™h?r four models were also associated with average achievement — 
four characteristics in grade three, four in grade seven, and six in grade eleven. In addition, 
four characteristics were associated with the effects of gender or race-ethnicity— one in 
grade three, one in grade seven, and two in grade eleven. Characteristics that explained 
average achievement usually varied by grade, but not often by subject. Within each grade, 
similar characteristics often explained both math and science achievement. No other school 
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characteristics were found to be significantly associated with die effect of SES, and the few 
characteristics that were associated with the effects of gender and race-ethnicity varied by 
grade and subject 

In grade three, for both math and science achievement, larger schools, team-taught 
classes, and classrooms organized by departments were associated with higher average 
achievement In addition, for science achievement only, higher studentfeacner ratios were 
associated with tower average science achievement Higher student /teacher ranos were also 
associated with a gender gap between girls and boys in science— girls averaged lower 
science achievement scores than boys in schools with higher student/teacher ratios. 

In grade seven, for both math and science achievement, schools with math tracking 
were associated with higher average achievement, while schools with higher numbers of 
positive changes in academic standards were associated with lower average achievement In 
addition, for math achievement only, schools with more instructional funds per students 
and schools that gave higher amounts of homework were associated with higher average 
math achievement. For science achievement only, schools with more parent/teacher 
interactions were associated with a larger than average gap between gins and boys in 
science achievement— girls averaged lower science achievement scores than boys in these 
schools. 

In grade eleven, for both math and science achievement, schools with specialized 
science labs, with science tracking, and with larger amounts of homework given were 
associated with higher average achievement. In addition, for math achievement only, 
schools with more instructional funds per student and larger schools were associated with 
higher math achievement. However, larger schools were also associated with a larger 
gender gap in math achievement— girls averaged lowe. math achievement than boys in 
larger schools. Another factor associated with math achievement was that in schools where 
teachers spent proportionally more time on academic tasks, blacks, Hispamcs, and Native 
Americans averaged lower math achievement than whites and Asians. For science 
achievement only, schools with general science labs were associated with lower average 
science achievement 
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From the beginning of research on school performance in the 1950s, focus has been 
on the schools themselves— their organization, funding levels, and personnel. The 
assumption in this research was that "schools made a difference" and that better teachers, 
better facilities, and better leadership would lead to improvement in student achievement 

This assumption was questioned in the mid-1960s with the publication of James 
Coleman's Equality of Educational Opportunity, which argued mat academic performance 
was determined almost entirely by background characteristics of the students themselves 
and not the characteristics of schools. 23 Coleman's study sparked new interest in the 
antecedents to educational performance and challenged educational researchers to improve 
their models of the educational process and the role of schools in educational achievement 
At the same time that social scientists were questioning old assumptions about effective 
schools, standardized test scores of student performance started to decline. These two 
events led to a torrent of studies on schools and school performance that continues today. 

Unfortunately, this line of research has been plagued by methodological problems 
that have called into question its validity and utility. Many of these problems have been 
derived from the multilevel nature of the data. That is, students, at one level, are imbedded 
in schools at another level. 24 In the past, it has been all too easy to confound student-level 
effects with school-level effects. This report has tried to overcome some of the earlier 
methodological weaknesses of the school effectiveness literature by using a relatively new 
statistical technique— hierarchical linear modeling— and applying it to the data cn 
mathematics and science achievement from the National Assessment of Educational 
Progress (NAEP). Using this technique, two levels of the educational process were 
modeled— student-level characteristics and school-level characteristics. 

The report showed that two of the student-level variables used in the analysis— race- 
ethnicity and SES — had a consistent impact on science and math achievement in all three 
grades studied. On average within schools, students from minority backgrounds 
(controlling for gender and SES) or low SES backgrounds (controlling for gender and 
race-ethnicity) tended to have lower scores on the NAEP tests. The effect of gender on 
math and science achievement was more varied Controlling for race-ethnicity and SES, 
there were essentially no differences in boys' and girls' math and science achievement in 
the third grade or seventh grade mathematics. However, boys tended to outperform girls in 
seventh grade science and in both mathematics and science in the eleventh grade 

None of these results should be particularly startling, nor did the report have to use 
HLM to arrive at them. Simpler statistical techniques such as ordinary least-square multiple 
regression would have arrived at similar results. 25 However, by using HLM the report was 

23 U.S. Department of Health, Education, and Welfare, J. Coleman, Equality of Educational Opportunity 
(Washington, D.C., 1966). 

24t ° 1« more exact, students are imbedded within classrooms within schools. That is, the process actually 
has three levels rather than merely two. Micro-computer packages which can handle three-level models are 
available. However, this analysis could not included classroom-level variables because there were not 
enough students per classroom in the NAEP sample. 

25 The results would not necessarily be identical however. The within-schcol results reported here are an 
average of all of the regression equations run separately for each school, weighted by the inverse of the 
precision of their estimates. The coefficients from an overall regression equation may be slightly different 
than the one reported here. 
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also able to examine the effects of school characteristics on average mathematics and 
science achievement, while taking into account the precision of me within-school estimates. 
Furthermore, HLM allowed the examination of the impact of school-level variables on the 
effects of the student-level variables. That is, new hypotheses were tested about the effect 
of school characteristics on the gap between minority and non-minority achievement, the 
gap between boys and girls* achievement, and the differentiating effect of SES on 
achievement 

Furthermore, because three grade levels— third, seventh, and eleventh— were 
examined, inferences could be made about the effect of school-level variables within 
different grades. For example, achievement was generally lower in schools serving 
relatively more "disadvantaged" populations. However, while this effect was large in grade 
three it was usually negligible in grades seven and eleven. Therefore, the effect of attending 
a school with more disadvantaged students was primarily a factor in grade three. The 
explanation for this result might be found in differences between grades in tracking or other 
factors. 

Of all the school-level characteristics, the student body characteristics had the most 
associations with both average achievement and the effects of gender and SES. In both 
subjects and all three grades, schools with higher percentages of black students, Hispanic 
students, and disadvantaged students averaged lower achievement than other schools. 
These outcomes are also not new. However, the use of HLM makes it possible to separate 
the association of race-ethnicity and SES with student achievement at the individual level 
from the association of the race-ethnicity and disadvantaged level of the student body with 
average student achievement at the school level. These associations need to be investigated 
further at each level. 

The result that average achievement in grade three is more affected by the 
disadvantaged level of the student body than achievement in graces seven or eleven is 
surprising and needs more investigation. One possible explanation is that in the higher 
grades, tracking separates the more advantaged and/or high-achieving students into separate 
classrooms, where their high achievement is encouraged. This increases the school average 
achievement level despite the overall disadvantaged level of the school. Whereas in grade 
three, all students are in the same classrooms. In disadvantaged schools, more third grade 
students in each classroom may lack the foundations of math and science due to fewer pre- 
school educational experiences, and teachers may need to concentrate on teaching more 
basic concepts. Thus, potentially high-achieving third grade students may receive less 
attention in disadvantaged schools than in other *r v Ms, causing the average achievement 
in grade three in disadvantaged schools to be lower. 

In third grade math, girls averaged higher achievement than boys in schools with 
higher percentages of blacks. Since the effect of gender controlled for race-ethnicity, this 
finding suggests that all girls do better than all boys in schools with higher percentages of 
black students. More information is needed to interpret this result In grades seven and 
eleven in both subjects, SES had less of a differentiating effect in schools with higher 
percentages of black and/or Hispanic students. However, it is unclear whether this was 
related to a more restricted range of SES in schools with higher minority populations or to 
another factor. 

Controlling for the student body characteristics, some of the other school 
characteristics in the other four models were also associated with average achievement- 
four characteristics in grade three, four in grade seven, and six in grade eleven. In addition, 
four characteristics were associated with the effects of gender or race-ethnicity— one in 
grade three, one in grade seven, and two in grade eleven. 
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Achievement in third grade was associated with factors related to the structure of the 
classrooms and schools. Maim and science achievement were higher in grade three in larger 
schools, in those with team-taught classes, and in those with third grades organized by 
departments. Third graders might do better in larger schools because these schools may 
have more staff and flexibility to organize third grade into a variety of learning 
environments and/or to allocate staff into teams. However, higher student/teacher ratios 
were associated with lower average science achievement in all sizes of schools, so 
successful larger schools organize third grades so that students have access to as many 
teachers as possible. Higher student/teacher ratios were also associated with lower science 
achievement of girls in relation to boys, so schools where there are more teachers per 
student might be especially better for third grade girls. 

In gracfc seven, higher achievement was associated with factors related to school 
structure, academic standards, fiscal and physical resources, and teacher characteristics. 
Schools with math tracking averaged higher achievement in both math and science, 
implying that math tracking improves overall math achievement, which in turn boosts 
science achievement. In addition, schools that recently had the most increases in academic 
standards averaged the lowest math and science achievement, which at first seems 
nonsensical. However, these schools most likely implemented these changes due to low 
achievement and the changes may not yet have had an effect It is also possible that these 
changes will never be associated with higher achievement. Schools with higher 
achievement averages may or may not already have these standards in place, but they may 
not feel the need to change them because of their high average achievement. Therefore, it 
would always be the schools with lower achievement averages that would implement these 
changes. However, one academic standard among the list of changes was associated with 
higher math achievement in grade seven, whether or not schools had recently changed it. 
Schools in which more homework was given averaged higher math achievement in grade 
seven. This reinforces the value of homework for math achievement, although not for 
science achievement, in this grade. 

Math achievement was also higher in grade seven in schools with more instructional 
funds per student, although it is not possible to tell what these funds were spent for. The 
average science achievement of girls in grade seven, already behind that of boys, was even 
lower in schools where there was more parent/teacher interaction. This parent/teacher 
interaction could reflect general parental participation in their children's education. 
Although tins participation would be expected to raise achievement for all students, boys 
may have benefitted more than girls due to assumptions on the parents', boys', and/or 
girls' parts that it is important for boys, but not girls, to do well in science. 

Math and science achievement in the eleventh grade, as in the seventh grade, was 
associated with factors related to academic standards, fiscal and physical resources, school 
structure, and teacher characteristics. Schools with more homework averaged higher 
achievement in both math and science, which emphasizes the value of homework in this 
grade. Schools with specialized science laboratories and science tracking also averaged 
higher math and science achievement. Having both specialized labs and science tracking 
could reflect the importance of science achitvement in these schools. In addition, science 
skills are based on math skills, and these resources could result in the encouragement of 
math achievement as well. Conversely, schools with general science labs had lower science 
achievement, reflecting perhaps their lack of investment in more specialized facilities. 

Math achievement in eleventh grade wis also higher in schools that were larger and/or 
had more instructional funds. Larger schools and those with more funds would be more 
likely to be able to provide higher-level math courses, which would push the average 
achievement level up. Although math tracking was not significantly associated with 
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achievement, it still may have had an influence. In this sample, over three-quarters of the 
schools had math tracking, while only two- thirds had science tracking, so there might not 
have been enough variation in math tracking to make a statistical difference. By contrast, 
the size of schools and amounts of funds varied widely, so their associations with higher 
achievement levels would be captured more easily by this analysis. 

Larger schools were not best for all eleventh grade students. Girls, who already 
averaged Tower math achievement than boys, averaged even lower math scores than boys in 
larger schools. If larger schools do have more higher-level math courses, this result might 
reflect the fact that boys were most likely encouraged to attend them. It might also point out 
that efforts are needed by larger schools to prevent girls from falling behind boys in math. 
One teacher characteristic was associated with the eleventh grade math achievement of 
black, Hispanic, and Native American students in relation to white and Asian students, but 
the finding was puzzling. The gap between minority and non-minority students was wider 
in schools where teachers spent relatively more time on academic tasks. It would appear 
that the academic time they were spending was not helping the minority students. 
However, a third, unmeasured variable could explain this result 

This analysis has identified a group of school characteristics that are associated with 
math and science achievement when both student-level and school-level characteristics are 
taken into account. While these results need to be corroborated by more studies, they can 
be validated informally to the extent that they ring true for educators working on improving 
achievement in the schools for all groups of students. These findings point out the 
importance of not overgeneralizing school effectiveness studies carried out in one grade or 
school level to other grades or school levels. As shown here, conclusions about the impact 
of school characteristics on student achievement in each grade did not necessarily apply to 
the other grades. In addition, these results also illustrate how school characteristics can 
have different impacts on students baaw d on their gender, race/ethnicity, and SES. 

While many of the school-level variables examined here had no significant impact on 
student achievement, this should not be particularly surprising. This analysis by its nature 
had several purposes. One of the goals was to demonstrate how school effectiveness issues 
could be explored with NAEP data. Although several researchers have used HLM to 
explore these issues, no one has used this technique on the NAEP database. Most of the 
research has been conducted on datasets consisting of a single giade or cohort of students 
(such as High School and Beyond). 26 While the NAEP data could not be used for a 
longitudinal analysis of school effects, NAEP had some strengths as a cross-sectional 
dataset. It allowed an examination and comparison of school effects in several distinct 
grade levels within the same year rather than an analysis of different grades only as a given 
cohort moves through them. In addition, NAEP provided many school-level and student- 
level variables that were called for by the school effects literature and were appropriate for 
use in hierarchical linear models. 

However, NAEP also had some characteristics that could have contributed to the low 
number of significant results. The use of plausible values for the achievement scores 
affected the HLM school-level coefficients in two ways. First, it required the calculation of 
standard errors for the regression estimates that included both sampling and measurement 
error. While the inclusion of both types of error increased the accuracy of the analysis, it 
also increased the size of the standard errors, which decreased the number of significant 



^Most of this research has been conducted by Anthony Bryk, Stephen Raudenbush, and their colleagues at 
the University of Chicago and Michigan State University, or Harvey Goldstein and his colleagues at the 
University of London. For a review of much of this research with hierarchical linear models see D. Bock, 
Multilevel Models in Educational Research (New York: John Wiley and Sons, 1989). 
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coefficients. 27 Second, other studies using NAEP have shown that if variables not used to 
impute the plausible values are used in regression models, their coefficients are 
underestimated, although the sign is accurate. These smaller coefficients, along with the 
larger standard errors, could have also decreased the number of significant coefficients. 

The cross-sectional nature of the NAEP data could also be responsible for fewer 
results. The assumption that student achievement can be explained by the characteristics of 
the students* current school may be inaccurate. Without data on the characteristics of 
students' past schools, data on the current school may not be relevant enough to explain 
current achievement patterns. 

Finally, the variables available in NAEP may have been inadequate to explain student 
achievement The variables used in this analysis were the best indicators of school effects 
that were available in the NAEP data sets. However, it is possible that other unmeasured 
variables might be better measures of school effects, and would be more likely to be 
significantly associated with achievement. In addition, many researchers believe that 
classroom-level variables have more of an effect on student achievement than school-level 
variables. However, because there were not enough students per classroom in NAEP for a 
classroom-level analysis, the effect of these variables could not be explored. 

There were also other reasons to expect few results from the NAEP variables. Many 
of the school characteristics were included in this study because they are part of the 
traditional set of variables used in school effectiveness studies. Some of these, such as the 
fiscal resources variables, have been shown in the past to be poor predictors of student 
performance, and it was expected that they would also be found wanting in this analysis. In 
fact it is noteworthy that the three of the fiscal resources — amount of funds, specialized 
science labs, and general science labs — were significant while taking into account the 
precision of the within-school estimates. 

Another purpose or goal of the analysis was to demonstrate the utility of using 
hierarchical linear models in school effectiveness research. Despite few significant results, 
the potential for using HLM in school effectiveness studies was demonstrated. HLM 
allowed the prediction of student achievement by school-level characteristics, while taking 
into account the precision of the within-school estimates. Modeling the multi-level nature of 
these data made the estimates more accurate. In addition, using HLM allowed the 
estimation of the effects of school characteristics on the within-school effects of gender, 
race-ethnicity, and SES. Identifying the school-level factors associated with lower 
achievement by girls and minorities or with the differentiating effects of SES can help to 
find ways to mitigate these effects within schools. 

The emphasis on school effectiveness research explains why few variables were 
associated with or explained the variation in the effects of race-ethnicity, SES, or gender. 
Other, unmeasured variables might better explain the variation in these effects. The 
hypotheses that were tested in this analysis were all based on theories of school effects on 
achievement. The models used did not reflect the many stratification and discrimination 
theories that seek to explain the effects of race-ethnicity, SES, or gender on attainment. 
Hypotheses that would apply these theories to achievement and use HLM to test them 
would be the next step in this analysis program. 



2?p. Kaufman, C. Arnold, and M. Wilson. "Using Plausible Values in Hierarchical Linear Models" 
(technical report prepared for the National Center for Education Statistics, U.S. Department of Education. 
January, 1991) and W. Fuller, Measurement Error Models (New York: John Wiley and Sons, 1987). 

ERIC 48 



Appendix A 
Technical Notes 



Technical Notes 



Variables 



The variables used in this analysis are listed in table Al. Field names from the 
appropriate NAEP data file are provided in table Al for those variables used directly from 
the files. "Composite** in the field name column indicates that the variable was created for 
this analysis from several other variables. "Dummy** in the r>M name column indicates that 
the variable was transformed into one or more dummy variables. 

Table A 1. -Variables used in the analysis 

Field Name Variable Label 



Student level variables 



Dummy 
Dummy 
Composite 



Gender 
Race-ethnicity 

Student socioeconomic status 



School level variables 



Student body characteristics 



PCTBLK 
PCTHSP 
Composite 



Percentage of black students 
Percentage of Hispanic students 
Disadvantaged index 



Fiscal and physical characteristics of school 



SIDP 

NMICROS/SNSTUDA 



Instructional dollars per pupil 
Micro-computers per student 



Y/N Science lab facilities in classroom 
Y/N General purpose science labs 
Y/N Specialized science labs 



C024401 
C024402 
C024403 



School program structure 



C023302 
0023303 



Dummy 

SNSTUDA/SNTCHA 
SNSTUDA 



Y/N Math tracking by ability 
Y/N Science tracking by ability 
Classroom organization 
Student/teacher ratio 
Student enrollment 
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Table A 1.- Variables used in the analysis-Continued 



Field Name 



Variable Label 



School academic standards 

Composite 
Composite 
T008901 
Composite 

Principal and teacher characteristics 

C020401 

0020501 

0020601 

Composite 

C021307 

C022201/SNTCHA 

Composite 

Composite 



Rigor of current standards 

Change in standards 

Amount of homework assigned 

Teacher control over academic standards 



Years principal of school 
Principal years administrative experience 
Principal years prior teaching experience 
Principal time spent on academic tasks . 
Principal time in parent/community relations 
Percentage of teachers in minority groups 
Teacher time spent on academic tasks 
Amount of parent/teacher interaction 



The specific variables included in each composite and dummy variable are shown in 
table A2. If the component variables were standardized, this is indicated under the variable 
name. The creation and construction of these variables are discussed after the table. 



Table A2.--Composite and dummy variables 



Variable Name 



Field Name 



Variable Label 



Gender 
Race-ethnicity 



Student socioeconomic status 
(standardized) 



Disadvantaged index 
(standardized) 



DSEX 
DRACE 



B003501A 
B003601A 
B003901A ?o 
B003905A 
B004401A 

NQCHAP1 
NRCHAP1 
SPLUNCH 



Females = 1 Males = 0 

Minority =1 (DRACE=black, 
Hispanic or American Indian) 

Non-minority = 0 (DRACE=white 
or Asian) 

Mother's education 
Father's education 

Material possessions in home 
Family owns computer 

Number of children qualify Chapter 1 
Number of stud, receiving Chap. 1 
Percentage of students in school p 
lunch program 
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Tabic A2.--Composite and dummy variables-Continued 
Variable Name Held Name 



Variable Label 



Classroom organization 



Rigor of standards 



Change in standards 



Teacher control over academic 
standards 



Principal time academic 



Teacher time academic 



Level of parent/teacher interaction 
(standardized) 



C023101 



C024103 

C024106 
O024110 

C025502 
C025503 



C025402 
C025403 
C025404 
C025405 
C025406 
C025407 
C025408 
C025409 

T009501 
T009502 
T009503 
T009504 
T009505 
T009506 
T009507 
T009508 

C021302 
C021303 
C021304 

CC1306 



T007901 
T008105 
T008401 
T008402 
T008403 

T009801 
T009802 
T009803 
T008107 



Self contained = 1 Other -0 
Team taught = 1 Other = 0 
Departmentalized = 1 Other = 0 

Y/N Need to pass reading 

competency 
Y/N Need to pass math competency 
Y/N Need to pass science 

competency 
Y/N Parents informed of low grades 
Y/N Parent informed if child sent to 

office 

Y/N Lengthened school year 
Y/N Increased homework 
Y/N Increased course offerings 
Y/N Increased grad requirements 
Y/N Implemented competency test 
Y/N Established new conduct code 
Y/N Established stricter attend policy 
Y/N Establish grade req for sports 



Teacher control 
Teacher control 
Teacher control 
Teacher control 
Teacher control 
Teacher control 
Teacher control 
Teacher control 



set sen. behavior 
set instr. goals 
select materials 
decide content/topic 
sequence taught 
group students 
evaluate students 
student discipline 



Principal time: curriculum 
Principal time: teacher supervision 
Principal time: working with 

teachers 
Principal time: working with 

students 

Teacher time: instruction 
Teacher time: supervising students 
Teacher time: leading class 
Teacher time: work in small groups 
Teacher time: with individual students 

Do you attend PTA? 
Parent/teacher conferences? 
Provide suggestions to parents? 
Time spent comm. with parents 
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Creation of Dummy Variables 



Three dummy variables were created from the NAEP variables. The derived NAEP 
variable for gender was used to create the gender variable, by changing the codes to make 
mates the reference group. The derived NAEP variable for race-ethnicity was changed into 
a dummy variable by designating blacks, Hispanics, and American Indians as minority and 
whites and Asians as non-minority. 28 Whites and Asians were grouped together because 
the average NAEP scores of these groups were similar and the average scores of the other 
groups were all much below whites and Asians. 29 In addition, Asians ofter averaged 
higher scenes than whites, ami the purpose of the race-ethnicity variable was to examine the 
school effects on the achievement gap between the whites and groups who averaged lower 
scores than whites. The non-minority group was used as the reference group. 

The NAEP variable for classroom organization, CO23101, was converted to three 
dummy variables. Each type of classroom — self-contained, team-taught, and 
departmentalized — formed one dummy variable. In each grade, the type of classroom that 
predominated was designated as the reference group, and that dummy variable was left out 
of the analysis. 

Scale Construction of Continuous Variables 

The construction of the continuous composite variables was handled in the following 
manner. First, items were selected from the school, principal, and teacher questionnaires 
which seem on face value to represent aspects of the desired concept. Second, the scale's 
dimensionality was assessed by factor analysis. Third, if the scale appeared to be 
reasonably unidimensional, the internal reliability of the scales was assessed with 
Cronbach's alpha. Each item whose deletion would raise the scale's alpha was deleted from 
the scale and the scale's reliability was recalculated, until deletion of any variable in the 
scale would decrease the scale's reliability (as measured by Cronbach's alpha). During this 
process special care was taken so as to make the scales for each cohort as comparable as 
possible. That is, the decision to delete one or more variables from the composite also was 
based on the impact that deletion of the variable will have on the comparability of the scale 
across cohorts. 



^There are only five categories of race-ethnicity in NAEP. 

^See J. A. Dossey, et al, The Mathematics Report Card: Are We Measuring Up? Trends and Achievement 
Based on the 1986 National Assessment (Princeton, New Jersey: ETS. 1988) and I.V.S. Mullis and L.B. 
Jenkins, The Science Report Card: Elements of Risk and Recovery. Trends and Achievement Based on the 
1986 National Assessment (Princeton, New Jersey: ETS, 1988). 



Tabic A3.--Reliability Analysis of Composite Variables 
Scale Final Reliability 



Grade 3 Grade 7 Grade 1 1 



Student socioeconomic status .589 .578 .548 

Disadvantage index .703 .682 .659 

Rigor of standards .873 .931 .802 

Change in standards .637 .620 .587 

Teacher control over academic standards .787 .732 .753 

Principal time academic .743 .731 .764 

Teacher time academic N/A .514 .344 



Table A3 displays the reliability of the composite variables. Most of these reliabilities 
fall within the range of NCES composite variables. The student socioeconomic status 
variable has a slightly lower reliability in each grade, but since it was the best measure of 
SES available, it was included. The change in standards variable has a slightly lower 
reliability in grade eleven than in the earlier grades, but the same variables were retained to 
insure comparability across grades. The lowest reliability was found in the teacher time 
academic variable in grade eleven. Its reliability in grade seven was somewhat low as well. 
However, because teacher academic time was an important concept in school effects 
literature, the scale was kept as a variable. 

Once the reliability of the composites had been assessed, the actual construction of the 
composites took place. To insure comparability of the variables used in ihis analysis for 
each cohort, composites were constructed for each cohort in a similar manner. In all 
instances the non-missing values for the component variables were averaged. If the 
component variables were measured on different scales, then the values were standardized 
before averaging (unit weighting). This allowed schools or students to have unbiased 
values on the composite variable even though they had missing values or different scales 
for some of the component variables. 

Table A4 lists the ranges and the unstandardized means and standard deviations of all 
variables used in this analysis. 
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fit; 



Table A-4.-Unstandardized means and standard deviations for within-scbool and bctween-school independent 
variables, by grade: 1985-86. 



Variable (range) 



Grade 3 
Mean (s.d.) 



Grade 7 
Mean (s.d.) 



Grade 11 
Mean (s.d.) 



W1TH1N-SCHOOL 

Gender - percent female (0-1) 
Race-ethnicity - percent minority 1 (0 
SES level (standardized) 

BETWEEN-SCHOOL 

Percent black (0-100) 
Percent Hispanic (0- 100) 
Disadvantaged level (standardized) 

Instructional funds/student (1-9) 
Microcomputers/student 
Have classroom science lab (0/1) 
Have general science lab (0/1) 
Have specialized science lab (0/1) 

Classroom organization: 2 
Team-taught classes ((VI) 
Department structure (0/1) 
Self-contained classrooms (0/1) 

Have math tracking (0/1) 

Have science tracking ((VI) 

Student/teacher ratio 

School size (number of students) 

Rigor of academic standards (0-1) 
Change in academic standards (0- 1) 
Amount of homework (1-7) 
Amount of teacher control 
over standards (1-5) 

Principal years as principal 
Principal years in ed. admin. 
Principal years leaching 
Amount of principal time 

academic (1-5) 
Amount of principal time 

with parents (1-5) 



0.49 


(0.10) 


0.45 


(0.14) 


0.49 


(0.13) 


0.34 


(0.30) 


0.39 


(0.37) 


0.30 


(0.31) 


0.01 


(0.27) 


-0.03 


(0.25) 


-0.05 


(0.26) 


18.65 


(28.12) 


28.43 


(33.51) 


18.41 


(25.37) 


12.11 


(21.33) 


10.99 


(19.84) 


10.50 


(16.32) 


0.12 


(1.11) 


0.03 


(0.96) 


-0.04 


(0.81) 


6.95 


(1.52) 


6.94 


(1.56) 


6.79 


(1.63) 


0.03 


(0.02) 


0.03 


(0.02) 


0.04 


(0.03) 


0.17 


(0.35) 


0.57 


(0.44) 


0.80 


(0.37) 


0.15 


(0.34) 


0.67 


(0.43) 


0.78 


(0.38) 


0.01 


(0.10) 


0.30 


(0.40) 


0.78 


(0.39) 



0.08 


(0.27) 


0.09 


(0.28) 


0.00 


(0.05) 


0.06 


(0.24) 


0.63 


(0.48) 


0.84 


(0.37) 


0.73 


(0.45) 


0.09 


(0.28) 


0.04 


(0.19) 






0.61 


(0.44) 


0.77 


(0.40) 






0.33 


(0.44) 


0.67 


(0.44) 


21.22 


(6.25) 


19.88 


(5.58) 


22.00 


(14.09) 


475.17 (23038) 


644.12 (357.43) 


1069.75 (732.92) 


0.48 


(0.27) 


0.46 


(0.23) 


0.40 


(0.23) 


0.37 


(0.30) 


0.38 


(0.30) 


0.48 


(0.26) 


3.90 


(1.12) 


4.42 


(1.06) 


4.48 


(1.04) 


3.60 


(0.18) 


3.49 


(0.50) 


3.60 


(0.46) 


5.94 


(5.23) 


6.35 


(4.74) 


6.41 


(4.75) 


14.25 


(6.90) 


13.76 


(6.23) 


14.34 


(6.11) 


8.96 


(4.44) 


8.91 


(3.84) 


9.08 


(4.73) 


3.71 


(0.82) 


3.51 


(0.84) 


3.80 


(0.82) 


3.49 


(1.03) 


3.26 


(1.04) 


3.39 


(1.10) 


•1)0.20 


(0.23) 


0.22 


(0.26) 


0.17 


(0.21) 


) 




4.06 


(0.94) 


3.68 


(0.63) 


-0.06 


(0.26) 


0.00 


(0.47) 


0.00 


(0.46^ 



372 



265 



371 



N (before sampling) 

* Minority students were black, Hispanic, or American Indian. Non-minority students were white or Asian. 
2 Does not add to 100 because missing cases were included in distribution 

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment 
of Educational Progress, 1985-86 Public-Use Data Tapes. 
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HLM Methodology 



The HLM analysis and software program requires many decisions to be made about 
data handling before and during the HLM analysis. Some of these decisions simply affect 
the ability of the HLM software to handle the data; others affect the interpretation of the 
results. These technical notes record and clarify the decisions made in this analysis about 
data handling, and how the results can be interpreted given these decisions. 



Weighting 

These analyses were weighted using both the student weights and the school weights 
provided by NAEP to reflect the sampling design and response rates. These weights were 
normalized so they would provide the same proportionate weighting of each case, but sum 
to the unweighted sample size. Using the actual weights would have produced a sample 
that was inappropriately large for the HLM statistical tests. 



Sampling 

The PC version of HLM can handle 300 between-unit cases, or, in our case, schools. 
While our NAEP sample of grade 7 had about 260 schools, grades 3 and 11 had about 370 
schools. Consequently, 300 each of die grade 3 and 1 1 schools were sampled randomly 
without replacement and used for this analysis. The number of students was thus limited to 
those from the 300 sampled schools. 



Missing Values 

HLM allows misnng values in the wilhin-unit variables, i.e. at the student level. 
There were no missing values in the gender or race-ethnicity variable, but the missing 
values in the SES variable reduced the within-school cases considerably, sometimes to a 
point of eliminating the entire school rrom the analysis. 

HLM does not allow missing values in the between-unit variables, so schools with 
missing values on these variables were given the mean value of the variable across all 
schools. A few variables with more than twenty percent missing were dropped from the 
analysis. 

For missing between-unit dummy variables, another variable was added to indicate 
when it was missing. This added to the number of variables in each model (see next 
section). 



Limits on number of variables 

The number of variables allowed in the sufficient statistics files and in each equation 
were limited by the PC version of HLM. The sufficient statistics files were limited to 25 
within-unit variables (this analysis included only 4) and 25 between-unit variables (this 
analysis included potentially 36). However, this was not a problem because between-unit 
variables were not added to the models cumulatively; groups of variables (models) were 
tested separately. Variables could thus be divided into two separate sufficient statistics files 
(for each subject and grade) and the appropriate file could be used for each model. 
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Within the models, the number of variables were limited to 10 within-unit variables 
(this analysis included 4), and 15 between-unit variables in any one equation, with a limit 
of 35 total between-unit variables, including the base values, in any one model While the 
models in the analysis rarely had 15 between-unit variables in any one equation, they often 
had more then 35 total variables (there were 4 within-unit parameters to explain, times up to 
10 between-unit variables, including dummy missing variables, for a total of up to 40 
variables). Therefore, for each model, as many of the variables as would fit were first put 
into the first version of the model Then, for each subject/grade combination, variables that 
were neither significant nor theoretically important were dropped, until all the variables in 
the model had been tested In the tables, variables with no coefficients in the final model, 
i.e. blanks in the table, have been tested in previous models and found insignificant and 
were not included in the final model. This is also true of variables not in the table, unless 
the variable was not available far that particular grade. 

The limits on the number of variables often resulted in a different equation for each 
subject/grade combination for the same model, which limits somewhat the comparability of 
the models across subjects and grades. However, the models can be compared within 
subjects and grades, which was thought to be more important Another consequence of 
these limits was that most models were not tested with all hypothesized variables at once. 
While only nonsignificant and theoretically less-important variables were eliminated from 
any model, it is possible that the results would have been different for both included and 
excluded variables had they all been in the model. 



Centering 

The within-unit variables - gender, race-ethnicity, and SES were centered - their 
school means were subtracted from their value, so their new mean would be zero. Since 
dummy variables were used for gender (female=l; male=0) and race-ethnicity (blacks, 
Hispanics, American Indians and others=l; whites and Asians=0), the mean of these 
values was the percentage of females or minorities in that school. The difference between 
fht two values on either variable was still one, with the females and minorities having the 
; o itive values, and the males and whites/ Asians having the negative values. 

The main reason for centering was to be able to interpret the intercepts of the within- 
unit equations in the following way. Since the intercept was the average level of 
achievement in a school when the three predictors were at zero, and since zero was their 
mean, the intercept was the level of average achievement in each school at "average" 
gender, race-ethnicity, and SES. Although there is no real "average" gender or race- 
ethnicity, this achievement level can be seen as the average achievement before the effects 
of gender, race-ethnicity, and SES have been taken into account. Since the intercept 
becomes the dependent variable in the first between-school equation, this equation can be 
interpreted as predicting the average achievement in each school overall, rather than for 
some limited group, such as the achievement of white males of average SES. This provides 
a baseline, if hypothetical, level of average achievement which the parameters of gender, 
race-ethnicity, and SES can then alter. 

While centering did not change the value of the Beta coefficients of gender, race- 
ethnicity, or SES, it did allow a more descriptive interpretation of these coefficients. In the 
case of the dummy variables, the coefficients still represented the average difference in the 
number of achievement points between males and females, and between minorities and 
whites/Asians. If the coefficients were positive, the females and minorities were doing that 
much better than males and whites/Asians. If the coefficients were negative, females and 
minorities were doing that much worse. The only difference was that instead of seeing the 



coefficients as the values for females or minorities, these same coefficients were interpreted 
as the "gap" between females and males, or between minorities and whites/Asians, since 
zero was not males or white/Asians, but somewhere between the dichotomous values. 
These Beta coefficients, or parameters, are the dependent variables in the between-school 
equations, and will be referred to in the text as the "gender gap" between girts and boys m 
achievement, or the '"minority gap" between minorities and whites/Asians in achievement 

In the case of SES, the continuous variable, the value of SES was positive above its 
mean (zero) and negative below its mean, instead of going from zero to a higher value. A 
positive SES coefficient would push the SES value away from zero in either direction, 
pushing the achievement level in the corresponding direction and creating a larger 
difference in achievement between students of high or low SES. A negative coefficient 
would push the SES value towards zero from either direction, reducing the change in 
achievement level and creating a smaller difference in achievement between students of high 
or low SES. The Beta coefficient on SES could thus be interpreted as the "differentiating 
effect" of SES, and will be referred to in this way in the text 

An issue in centering in HLM models is whether and how to include the school 
means of each of the centered within-unit variables in the between-unit equations. It is 
generally agreed that they should be included, unless the researchers want all the schools to 
be treated as if they have the same means on these variables, since all of these means have 
been set to zero. 30 

If the school means are going to be included, it must be decided whether to include 
the means for each school from the sample, or to use school means from another source. 
The most accurate source is recommended. In the case of the NAEP student-level file, the 
school means of individual gender, race-ethnicity, and SES would have been based on 
small samples of students from each school. However, NAEP provided excellent school- 
level measures of student body race-ethnicity and disadvantaged level, a measure similar to 
SES. Therefore, the more accurate school-level measures of percent Black, percent 
Hispanic, and disadvantaged level of the student body were chosen as proxies for the 
school means of race-ethnicity and SES. There were no single-sex schools since the sample 
was of public schools only, so the gender mean was assumed to be constant at 51 percent 
and not included. However, this illustrates the dilemma of wanting to center a within-unit 
independent variable in order to make the intercept of the within-unit equation a true 
average but not having a between-unit measure of the mean of that variable. This issue 
needs more discussion among HLM researchers. 



Standardizing 

All the between-unit, school-level variables, were standardized, so the size of their 
coefficients, or Gammas, could be compared across variables wifhin subject and grade. As 
in regular linear regression models, the school-level variables with significant coefficients 
are interpreted as predicting, for every unit change in that variable, a change in the 
dependent variable (in this case the Beta coefficient or intercept) by the amount of the 
Gamma coefficient. The between-school variables were all standardized to a mean of zero 
and a standard deviation of 1, so their unit changes were in standard deviation units. The 



30p {y a technical discussion of these and other centering issues see S.W. Raudenbush, "'Centering* 
Predictors in Multilevel Analysis: Choices and Consequences." Multilevel Modeling Newsletter I (2) 
(1989): 10-12; NT. Longford, "To Center or Not to Center " Multilevel Modeling Newsletter 1(3) 
(1989):7; I. Plewis, "Comment on 'Centering' Predictors in Multilevel Analysis, Multilevel Modeling 
Newsletter 1(3) (1989): 8-10. 
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coefficients of the between-school variables, the Gammas, thus predict how much the 
dependent variable will change for every standard deviation of these between-school 
variables. This change is predicted for every level of, Le. controlling for the effects of, the 
other independent variables in the equation. Since each independent variable is in standard 
deviation units, the coefficients of these variables can be directly compared within each 
model to see which variables have the largest coefficient or effect on the dependent 
variable, the wi thin-school Beta coefficient or intercept In order to further interpret these 
standardized units, table A-4 provides the unstandardized means and standard deviations 
for the between-school variable. In addition, table A-4 shows the across-school means and 
standard deviations of the wi thin-school variables gender, race-ethnicity, and SES. 



Approximations for Measurement Error Variability 

NAEP used item response theory (IRT) to estimate proficiency scores in mathematics 
and science for each individual student. However, these proficiency scores are latent 
variables conditional on the student's responses to several cognitive and background items 
and are not directly observed. That is, proficiency scores were predicted from a set of 
cognitive and background variables (referred to as conditioned variables). Because the 
proficiency scores are not observed but estimated, there is some amount of uncertainty or 
variance associated with them. Thus, rather than having a single observed mam or science 
score, there is a range or distribution of plausible values for each sampled student's 
proficiency in mathematics and science. The variance in these scores reflects the errors in 
measurement. In this analysis there are five such plausible values for each sampled student 
resulting from five random draws from the conditional distribution of proficiency scores 
for each student. The parameter estimates from the HLM analyses were based on the 
average parameter estimates from separate HLM analyses of the five plausible values. That 
is, a separate HLM analysis was conducted on each of the five plausible values and the 
results from these analyses was averaged. 31 The variance for the final parameter estimates 
consisted of two components — sampling error and measurement error. 



o 

ERIC 



31 The HLM parameter estimates that were averaged for this report included the Gammas, the parameter 
variances, the reliabilities, the percentages of parameter variance explained, and the probabilities of the 
parameter variance being zero. 
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The following routine was used to approximate the component of*™* variance in the 
analysis due to the error in measurement and to add it to the sampling error: 

Let 0 ra represent the m* plausible value, where m=l to M sets of plausible values (in 
our case M=5). Let im represent the parameter estimate based on the m* plausible value. 
Let U m represent the variance of tm, or the sampling error. 

• Five HLM runs were conducted based on each plausible value 6 m . The parameter 
estimates from these runs were averaged: 



t*= 



M 



• The variance of the parameters from these runs were averaged: 



U*= 



M 

m=l 



M 

• The variance of the M estimates tm was estimated: 



M 

I (wt*r 



(M-l) 



• The final estimate of the variance°of the parameter estimate is the sum of the two 
components: 

V = U* + (1 +M- 1 )B m 

The square root of these variances were then used in a standard Student's t formula 
for evaluating the statistical significance of each parameter. 
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Statistics in Supporting Tables 



Tables B6-B41 in Appendix B are the supporting tables for HLM results presented in 
chapters II and III. These tables include the Gammas, their significance level, and the 
percent of parameter variance explained by each model that are shown in the text tables. 
The supporting tables also include the standard errors of the Gammas, the t value and 
significance of the Gammas, the reliability of the parameters (which in HLM analysis is the 
percent of total variance that is parameter variance for each parameter), the actual parameter 
variance, or Tau, still present after each model has been run, the degrees of freedom at the 
school level for each between- school model, and an estimate of the probability that Tau is 
greater than zero given those degrees of freedom. This section explains these statistics in 
greater detail. 



Gammas and standard errors 

The Gammas and their standard errors were calculated as discussed in the previous 
"Approximations for Measurement Error Variability** section. Each Gamma is the average 
of the five Gammas from five separate HLM analyses, using the five plausible values of 
achievement. Each standard error is the average of the five standard errors from the five 
Gammas, plus the standard error between the five Gammas. This allowance for 
measurement error thus increased the standard errors over those obtained for just one 
plausible value, and made it harder for the school effects to be significant. While this 
limited the number of significant school effects, it lent greater confidence to the results that 
were significant 



Significance tests on Gammas 

Significance was calculated for each Gamma with a t value, which was the value of 
the Gamma divided by its standard error. The probability of this t value being larger than 
zero was determined with a two-tailed test of significance, using the alpha levels of .05 and 
.01 for each Gamma. It is possible that since so many parameter estimates were made in 
each analysis, lower alpha levels should be used to prevent the build-up of Type I error. 
This procedure was not followed because other HLM studies have not done so in the past 
and because this was an exploratory study. However, the issue of appropriate significance 
tests and the meaning of significant Gammas needs to be discussed among HLM 
researchers. 



Parameter Variance 

Parameter variance, or Tau, is the actual variation between schools around the 
parameters of the intercept and the gender, race-ethnicity, and SES coefficients in the 
within-school equations. The parameter variance usually changes between models. It is 
highest in the average within-school models, where it indicates how much variance there is 
around each of the four parameters before any between-school variables are taken into 
account The purpose of the between-school models is to explain, or reduce this parameter 
variance. 

If the parameter variance is zero, as indicated by a Chi Square test, either in the 
within-school models or after any between-school models, then there may be no more 
parameter variance to explain. This test is commonly used in HLM analysis to decide if 
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more variables need to be added to the model, for if there is no more variation or if there 
was not any to start with, then between-school models or more between-school variables 
are not needed to explain it. However, since this analysis tested variables in separate 
theoretical groups rather than by hierarchically entering them in one large equation, this test 
was not used to determine whether a model was needed or what variables should be added 
However, the average of the probabilities of the Chi Square tests are presented so that the 
reader can interpret the levels of parameter variance before and after the between-school 
models. 



R 2 *, or Percent of Parameter Variance Explained 

If there is still parameter variance to explain, a measure of how well each model 
explains the parameter variance is the R 2 ** It is similar to a linear regression R 2 in that it 
represents the proportion of the original parameter variance that was explained by a 
particular between-school model. To obtain the R 2 * for a parameter in a between-school 
model, the difference between the original parameter variance in the within-school model 
and the parameter variance left after the between-school model is divided by the original 
parameter variance. 

Reliability 

In HLM, reliability refers to the percentage of the total variance around each 
parameter that is parameter variance. The total variance of each parameter consists of both 
parameter variance and sampling variance. Parameter variance is the actual variation 
between schools around the parameters of the intercept and the gender, race-ethnicity, and 
SES coefficients in the within-school equations. This variation can be explained by the 
between-school models. However, there is also sampling variance around these 
parameters, from sampling error within the schools, and this cannot be explained by the 
between-school model because it is essentially error. Reliability thus indicates how much of 
the total variance can be explained by the between-school models. 

While knowing the R2*. or percentage of parameter variance explained is very 
important information about the models, the interpretation of the R2* depends on the level 
of reliability. The percentage of total variance explained by these models is R2* times the 
reliability. The larger both R2* and the reliability, the larger the percentage of total variance 
in achievement that these models explain. 
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Descriptive Tables 

Table Bl.-- Average mathematics and science scores for third-grade students by selected 
characteristics 



Average Average 
mathematics science 
score* score* 



Student characteristics 

Gender 

Male 210.0 209.0 

Female 206.3 207.7 

Race-ethnicity 

Nonminority 218.1 ^22.5 

Minority 187.2 178.9 

Socioeconomic status 

Low 194.5 192.7 

Medium 210.1 209.7 

High 218.1 221.2 



Student body characteristics 

Percent of students black 

0% 216.5 220.7 

lto25% 211.6 213.5 

Over 35% 195.3 189.3 

Percent of students Hispanic 

0% 213.8 215.8 

110 10% 210.7 213.4 

Over 10% 195.5 189.2 

Index of student disadvantage 

Low 224.6 232.0 

Medium 216.5 220.7 

High 198.6 194.5 
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Table to!.- Average mathematics and science scores for third-grade students by selected 
characteristics-Continued 



Average Average 
mathematics science 
score* score* 



Parental involvement 

Amount of parent/teacher interaction 

Low 196.3 192.8 

Medium 209.9 212.9 

High 210.4 208.9 

Amount of principal time spent with parents (per week) 

lto2hrs 218.5 223.3 

3to4hrs 198.3 195.7 

5to6hrs 207.8 208.5 

7 or more hrs 195.1 186.5 



Academic press 

Promotion standards 

Low 208.9 210.0 

Medium 215.8 219.8 

High 195.7 189.2 

Amount of time principal spends on academic tasks 

Low 216.0 221.3 

Medium 202.6 200.4 

High 213.4 211.3 
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Table Bl. -Average mathematics and sconce scenes for third-grade students by selected 
characteristics-Continued 



Average 
mathematics 
score* 



Average 
science 
score* 



Resources 



Instructional dollars per student 
$25 to $34.99 
$35 to $44.99 
$45 to $54.99 
$55 to $64.99 
$65 to $74.99 
$75 to $149.99 
$150 and up 

School has science labs 
No 
Yes 

School has general purpose labs 
No 
Yes 

School has specialized labs 
No 
Yes 

Relative number of microcomputers in school 
Low 
Medium 
High 



215.2 
203.5 
219.6 
206.6 
210.0 
201.0 
220.3 



209.5 
203.4 



203.7 
220.6 



207.8 
220 



200.4 
215.8 
206.1 



223.4 
205.7 
223.7 
205.4 
217.1 
196.7 
221.0 



211.1 
199.2 



202.1 
226.1 



207.9 
225.9 



197.2 
220.0 
204.8 
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Table Bl.-- Average mathematics and science scores for third-grade students by selected 
characteristics-Continued 




Average 
mathematics 
score* 


Average 
science 
score* 


Instructional 


environment 




Student teacher ratio 






Low 


214.7 


219,2 


Meoium 






High 


209.6 


207.9 


Organization of teaching environment 




206.4 


Self contained 


206.3 


Team teaching 


213.2 




Departmentalized 


215.0 


215.9 


Amount of teacher influence over teaching environment 




Low 


204.7 


205.0 


Medium 


213.3 


215.4 


High 


205.2 


203.2 


School size 






Small 


209.6 


212.1 


Medium 


214.0 


217.4 




198.2 


192.2 



* Average of five plausible values 



SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment 
of Educational Progress, 1985-86 Public-Use Data Tapes. 
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Table B2.-- Average mathematics and science scores for seventh-grade students by selected 
characteristics 



Average Average 
mathematics science 
score* score* 



Student characteristics 

Gender 

Male 264.0 248.8 

Female 266.4 243.3 

Race-ethnicity 

Nonminority 272.5 257.0 

Minority 247.2 218.7 

Socioeconomic status 

Low 248.2 223.7 

Medium 266.3 247.7 

High 278.5 262.8 



Student body characteristics 

Percent of students black 

0% 271.1 256.4 

lto25% 269.0 251.1 

Over 35% 251.7 226.6 



Percent of students Hispanic 

0% 265.8 245.9 

1 to 10% 268.7 252.4 

Over 10% 255.1 229.3 

Index of student disadvantage 

Low 278.9 263.9 

Medium 267.8 250.4 

High 255.2 231.2 
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Table B2.-- Average mathematics and science scores for seventh-grade students by selected 
characteristics-Continued 



Average Average 
mathematics science 
score* score* 



Parental involvement 

Amount of parent/teacher interaction 

Low 265.6 246.9 

Medium 267.7 248.8 

High 260.7 240.5 

Amount of principal time spent with parents (per week) 

None 269.9 256.0 

lto2hrs 266.0 247.5 

3to4hrs 265.9 246.2 

5to6hrs 262.2 241.6 

7 or more hrs 264. 1 245.3 



Academic press 

Promotion standards 

Low 266.4 247.2 

Medium 265.5 246.7 

High 259.8 239.7 

Amount of time principal spends on academic tasks 

Low 268.4 249.3 

Medium 264.3 244.9 

High 262.6 244.0 

Amount of teacher time spent on academic tasks 

Low 266.4 247.4 

Medium 266.9 248.3 

High 261.4 241.3 
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Table B2.--Average mathematics and science scores for seventh-grade students by selected 
characteristics-Continued 



Average 
mathematics 
score* 



Average 
science 
scare* 



Resources 



Instructional dollars per student 
$25 to $34.99 
$35 to $44.99 
$45 to $54.99 
$55 to $64.99 
$65 to $74.99 
$75 to $149.99 

School has science labs 
No 
Yes 

School has general purpose labs 
No 
Yes 

School has specialized labs 
No 
Yes 

Relative number of microcomputers in school 
Low 
Medium 
High 



266.6 
264.6 
265.8 
266.9 
265.2 
262.8 



262.6 
266.3 



263.3 
265.7 



264.4 
266.5 



259.1 
267.6 
264.2 



252.4 
246.4 
247.2 
248.3 
247.0 
240.3 



242.6 
247.5 



243.7 
246.6 



245.0 
247.7 



239.6 
248.8 
244.5 
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Tabic B2.~Average mathematics and science seizes for seventh-grade students by selected 
characteristics-Continued 



Average Average 
mathematics science 
score* score* 



Instructional environment 




Students are assigned to math class by ability 
No 
Yes 


261.6 
266.6 


243.5 
247.0 


Students are assigned to science class by ability 
No 
Yes 


261.6 
266.6 


243.5 
247.0 


Student teacher ratio 
Low 
Medium 
High 


266.7 
265.4 
262.7 


248.3 
246.0 
243.3 


Organization of teaching environment 

ma « f ft 

Multiple 
Self contained 
Team teaching 
Departmentalized 


248.0 
260.6 
269.5 
265.3 


215.7 
243.4 
250.4 
246.2 


Amour t of teacher influence over teaching environment 
Low 
Medium 
High 


257.3 
267.8 
268.0 


234.9 
249.5 
250.4 


School si7e 
Small 
Medium 
Large 


267.2 
265.2 
263.1 


251.3 
245.7 
241.5 



* Average of five plausible values 



SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment 
of Educational Progress, 1985-86 Public-Use Data Tapes. 
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Tabic B3. 



-Average mathematics and science scores for eleventh-grade students by selected 
characteristics 



Average 

mathematics science 
score* score* 



Student characteristics 

GC t£e 306.5 299.1 

Female 301.3 282.9 

Race-ethnicity M 

Nonminority 311.1 302.1 

Minority 283.0 258.2 

Socioeconomic status MAm _ 

Lq W 284.7 263.0 

Medium 301.7 288.3 

High 320.2 313.7 



Student body characteristics 



Percent of students black 
0% 



304.4 292.0 



SK S3 



304.2 291.1 



Over 35% 

Percent of students Hispanic 
0% 

1 to 10% 306.0 294.3 

Over 10% 295.2 276.8 

Index of student disadvantage 

Low 312.3 303.4 



Medium 
High 



306.2 294.2 
294.2 276.7 
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Table B3.~ Average mathematics and science scores for eleventh-grade students by selected 
characteristics-Continued 



Average Average 
mathematics science 
score* score* 



Parental involvement 



Amount of parent/teacher interaction 






Low 


303.4 


291.1 


Medium 


305.7 


293.0 


High 


300.7 


286.5 


Amount of principal time spent with parents (per week) 






None 


298.3 


286.3 


1 to I nrs 


303./ 


290.0 


3to4hrs 


301.7 


288.5 


5 to 6 hrs 


303.7 


290.3 


7 or more hrs 


306.3 


294.6 


Academic press 






Promotion standards 






Low 


302.4 


288.8 


Medium 


305.8 


293.7 


High 


304.0 


290.5 


Amount of time principal spends on academic tasks 






Low 


301.5 


288.3 


Medium 


305.1 


292.9 


High 


303.0 


288.2 


Amount of teacher time spent on academic tasks 






Low 


300.7 


286.3 


Medium 


303.3 


290.7 


High 


306.7 


293.8 



Table B3.-Average mathematics and science scores far eleventh-grade students by selected 
characteristics-Continued 



Avenge Average 
mathematics science 
score* score* 



Resources 



Instructional dollars per student 
$15 to $24.99 



$35 to $44.99 



$65 to $74.99 



School has science labs 
No 
Yes 

School has general purpose labs 
No 
Yes 



Yes 

Relative number of microcomputers in school 
Low 



High 



326.5 312.9 



$25 to $34i99 300.7 289.8 



300.6 287.6 



$45 to $54.99 304.9 294.6 

$55 to $64.99 300.2 287. 1 



310.3 298.7 



$75 to $149.99 303.6 288.1 



304.5 291.1 
303.7 290.7 



306.6 292.9 
303.1 290.2 



School has specialized labs 

N 0 299,2 286.1 



304.3 291.3 



300.3 286.6 



Medium 302.5 289.1 



308.9 297.0 
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Table B3-- Average mathematics and science scores for eleven th-gra 
characieiistics-Coniinued 


de students by selected 


Average 

mttindHaucs 

score* 


Average 
science 
score* 


Instructional environment 




Students are assigned to math class by ability 
No 
Yes 


303.9 
303.5 


290.7 
290.9 


Students are assigned to science class by ability 
No 
Yes 


303.9 
303.5 


290.7 
290.9 


Student teacher ratio 
Low 
Medium 
High 


304.1 
304.0 
303.0 


290.5 
291.5 
288.4 


Organization of teaching environment 
Self contained 
Departmentalized 


304.7 
303.8 


292.3 
290.7 


Amount of teacher influence over teaching environment 
Low 
Medium 
High 


300.9 
303.1 
308.1 


285.3 
290.5 
296.8 


School size 
Small 
Medium 
Large 


305.4 
303.7 
302.6 


291.8 
292.0 
287.4 


* Average of five plausible values 






SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment 
of Educational Progress, 1985-86 Public -Use Data Tapes. 




Table B4.-Simplc correlations of average math score with selected variables 
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Third 
Grade 


Seventh 
Grade 


Eleventh 
Grade \ 


Muaent cnaracierisiics 






Gender (l=female) -0.017 
Race-ethnicity (l^minority) -0.334 
Socioeconomic status 0.384 


0.019 
-0.285 
0.420 


-0.074 
-0.207 
0.412 


student Dody cnaracierisiics 






Percentage of school black -0.348 
Percentage of school Hispanic -0.2 1 5 
Disadvantaged index -0.4 1 0 


-0.328 
-0.162 
-0.281 


-0.281 
-0.143 
-0.214 


Parental involvement 






Parent/teacher interaction 0. 1 29 
Amount of time spent by principal 

with parents/community 0.004 


-0.015 
0.011 


-0.020 
0.060 


Academic press 






Promotion standards -0.092 
Principal time academic -0.04 1 
Teacher time academic N/A 


-0.079 
-0.012 
-0.089 


0.025 
0.024 
0.025 


Resources 






lnSu uwuoniU uuiiai3 pc» MUUC1U v * w*t # 

School has science labs 0.043 
School has general purpose labs 0.08^ 
School has specialized labs 0.0 1 3 
Number of microcomputers in school 0.083 


0 033 
-0.026 
0.023 
0.039 
0.017 . 


0.044 
-0.011 
-0.060 
0.078 
0.064 


Instructional environment 






Ability tracking in math N/A 
Ability tracking in science N/A 
Student teacher ratio -0.039 
Amount of teacher influence over 

learning environment -0. 1 03 
School size -0.055 


-0.006 
0.066 
0.006 

0.134 
-0.034 


-0.023 
-0.050 
0.032 

0. 143 
-0.047 


SOURCE: U.S. Department of Education, National Center for Edin ,\w>v 
of Educational Progress, 1985-86 Public-Use Data Tapes 
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Table B5.-Simplc correlations of average science score with selected variables 



Third Seventh Seventh 

Grade Grade Grade 



Student characteristics 

Gender (l=fcmale) 0.003 -0.115 -0.213 

Race-ethnicity (l=minority) -0.379 -0.394 -0.308 

Socioeconomic status 0.392 0.470 0.468 



Student body characteristics 

Percentage of school black -0.395 -0.404 -0.341 

Percentage of school Hispanic -0.249 -0.242 -0.176 

Disadvantaged index -0.455 -0.357 -0.256 



Parental involvement 

Parent/teacher interaction 0.155 -0.020 -0.012 

Amount of time spent by principal 

with parents/community 0.004 0.009 0.049 



Academic press 

Promotion standards -0.122 -0.077 0.013 

Principal time academic -0.030 -0.013 0.022 

Teacher time academic N/A -0.087 0.021 



Resources 

Instructional dollars per student -C j77 -0.050 -0.020 

School has science labs 0.036 -0.009 0.008 

School has general purpose labs 0.088 -0.007 -0.046 

School has specialized labs 0.040 0.036 0.066 

Number of microcomputers in school 0.098 -0.019 0.065 



Instructional environment 



Ability tracking in math 
Ability tracking in science 
Student teacher ratio 
Amount of teacher influence 

over learning environment 
School size 



N/A 


-0.007 


0.014 


N/A 


0.041 


-0.019 


-0.058 


0.017 


0.008 


-0.153 


0.207 


0.162 


-0.096 


-0.107 


-0.083 



SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment 
of Educational Progress, 1985-86 Public-Use Data Tapes. 
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HLM Tables of Mathematics Achievement 



Table B6.~Average within-school predictors of grade 3 math achievement 



Predictor 


Ombm 

Coefficient 5 


Stands tl 
Ema 2 


t 

Value 3 




INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


208.29 
-0.85 

•14.63 
10.95 


1.07 
0.89 
1.54 
1.00 


194.80** 
-0.95 
-9.49** 
10.96** 






Reliability 4 


Paiamcto 
Variance (I'm) 5 


Degrees of 
Freedom 


Probability 
of Tau >0* 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.95 
0.22 
0.18 
0.26 


253.09 
40.48 
67.14 
63.25 


243 
243 
243 
243 


0.00 
0.01 
0.05 
0.04 



! Avenge of five gamma value*. Sec technical notes for more Information. 

2 Average of five standard error values plui standard error of the five gamms** See technical note* for more information. 
^Otmma divided by standard error. Probabilities based on a two-tailed teat 
4 Pamnrter variance divided by total variance. Average of five reliability value*, 
'Average of five parameter variance value*. 

^Average of five probability values. Probabilities obtained from Oil-Square test*. 
NOTE: ** probability .$ .01; * probability £ .05, 

SOURCE: U. S, Depanmem of Education, National toner for Education Statistics, National Assessment of Educational 
Progress. 1985-86 Public-Use Date Tapes. 
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Table B7.--Efibcts of student body characteristics on predictors of grade 3 math achievement 



Effect 


Gamma 


Sttndard 


t 






Coefficient 1 


Eirof^ 


Value 3 




ON INTERCEPT (AVG- ACHIEVEMENT) 










Intercept 


209.43 


0.70 


299.03** 




Percent black 


-8-19 


0.83 


-9.91** 




Percent Hispanic 


-4.34 


0.96 


-4.53** 




Disadvantaged leveJ 


.£1 


i.tx> 






ON GENDER SLOPE COEFFICIENT 










Intercept 


-1.23 


0.90 


-1.37 




Pteroert! Mack 


2.13 


0.97 


2.19* 




Percent Hispanic 


-0.8S 


1.25 


-0.68 










0.58 




ON RACE SLOPE COEFFICIENT 










Intercept 


-14.87 


1.55 


-9.60** 




Ptercciit black 


-2.12 


2.02 


-1.05 




Percent Hispanic 


0.10 


1.70 


0.06 




Disadvantaged level 


2.96 


Z09 


1.42 




ON SES SLOPE COEFFICIENT 










Intercept 


11.02 


1.00 


11.03** 




rTXCCni DiaCK 


0.51 


1.22 


0.42 




Percent Hispanic 


41.01 


1.37 


-0.01 




Disadvantaged level 


-2.25 


1.25 


-1.80 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau) 5 


Freedom 


of Tau > 0* 


INTERCEPT (AVG. ACHIEVEMENT) 


0.77 


83.68 


240 


0.00 


GENDER SLOPE COEFFICIENT 


0.20 


35.63 


240 


0.01 


RACE SLOPE COEFFICIENT 


0.16 


60.79 


240 


0.07 


SES SLOPE COEFFICIENT 


0.26 


60.90 


240 


0.09 



* Average of five gamma values. See technical notes for more information. 

^Average of five Standard error values plus standard error of the five gammas. See technical notes for more information. 
^Oamma divided by stand* d error. Probabilities based on a twtvtailed test 
^Parameter variance divided by lota) variance. Average of five reliability values. 

* Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi -Squire tests. 
NOTE: •• probability .£ .01; * probability £ .05, 

SOURCE: U. S. Department of Education, National Owner for Education Statistics, National Assessment of Educational 
Progress, 1985 86 Public-Use Date Tapes. 
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Table B8.--Final model for effects of fiscal ami physical school characteristics on predictors of grade 3 niath 
achievement 



Effect 



Gamma 

Coefficient* 



Stunted 
Enor^ 



t 

Value 3 



ON INTERCEPT (AVG, ACHIEVEMENT) 

Intercept 

Percent Hack 

Percent Hispanic 

Disadvantaged level 

Instructional funds/student 

MkawxHr^wtere/student 

Have specialized science lab 

Specialized science lab unknown 

ON GENDER SLOPE COEFFICIENT 



Percent black 
Pfcnxnt Hispank 
Disadvantaged level 
Instructional funds/student 
MjatKomputers/student 
Have specialized science lab 
Specialized science lab unknown 

ON RACE SLOPE COEFFICIENT 
Intercept 
Pferaent black 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcornputm/studenl 
Have specialized science lab 
Specialized science lab unknown 

ON SES SLOPE COEFFICIENT 
Intercept 
Percent Mack 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
MteiDoontpufers/student 
Have specialized science lab 
Specialized science lab unknown 



209.27 
-8.08 
-4.33 
-7.05 
■0.17 
0.89 
0.03 
1.00 



-1.76 
2.47 
-.46 
0.69 
-1.68 
0.09 
0.14 
2.69 



-15.12 
-2.15 

0.15 

3.10 
-0.20 

1.54 
-0.96 

142 



10.95 
0.59 
0.00 
-2.09 
-0.64 
0.97 
-1.05 
0.90 



079 
0.85 
0.97 
1.07 
0.72 
0.71 
0.52 
126 



O90 
1.09 
1.24 
1.27 
1.01 
1.38 
062 
3.32 



1.70 
104 
1.74 
109 
1.59 
1.49 
1.38 
4.67 



1.01 
1.39 
1.44 
1.26 
1.33 
1.00 
0.79 
3.24 



265.45** 
-9.52** 
-4.49** 
-6.60** 
-0.24 
1.25 
0.05 
0.44 



-1.95 
127* 

-039 
0.55 

-1.66 
0.07 
0.23 
0.81 



-e.91** 

-1.05 

0.08 

1.48 
-013 

1.03 
-0.70 

0.52 



10.84** 

0.42 

0.00 
•1.66 
-0.48 

0.98 
-1.33 

0.28 





Reliability 4 


Parameter 
Variants* (Tau) 5 


Degrees of 
Freedom 


Probability 
of Tau>0* 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.77 
0.20 
0.16 
0.25 


83.98 
34.74 
59.81 
59.42 


236 
236 
236 
236 


0.00 
0.01 
0.05 
0.07 



3 Average of five gamma values. See technical notes for more information- 

^Average of five standard oror values plus standard em* of the five gamma*. See technical notes for more information. 
*Gamma divided by standard error. Probabilities based on a twotailed lest 
4 Paranetcr variance divided by total variance* Average of five reliability values. 
5 Average of five parameter variance values. 

6 Average of five probability value*. Probabilities obtained from Ow Square test*. 
NOTE: probability .£ .01; • probability * .05. 

SOURCE U. S, Department of Education, National Center for Education Statistics, National Augment of Educational 
Process, 1985-86 Pnb«c-U:e Date Tapes. 
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Table B9.-Final model for effects of school structure characteristics on predictors of grade 3 math achievement 



Effect 



Gtnroi 
Coefficient 1 



Sftndard 



t 

Value 3 



ONT^ERCEPT (A VG. ACHIEVEMENT) 

Pw it nt fctock 

Percent Hispanic 

Disadvantaged level 

Student/teacher ratio 

School size (number of studenu) 

Omb oow or g a nis a ti on; 

Tram-tnught classes 

Departmental structure 

Classroom organization unknown 

ON GENDER SLOPE COEFFICIENT 



208.98 
•8.46 
4.43 
-7.42 
-1.09 
1.87 

1.53 
1.35 
2.65 



0.76 
082 
0.97 
1.09 
0.71 
0.79 

0.69 
0.64 
225 



276.14" 
-10.3O" 
-4.59** 
-6.78** 
-1.53 
2.37« 

2.23* 
2.12* 
1.18 



Inlewept 


-1.32 


0.91 


-1.45 




Percent black 


1.92 


0.99 


1.94 




Percent Hispanic 


•1.11 


1.29 


-0.86 




Disadvantaged level 


0.57 


1.27 


0.45 




Student/teacher ratio 


-0.50 


0.78 


-0.64 




School size (number of students) 


1.43 


0.98 


1.45 




ON RACE SLOPE COEFFICIENT 










Intercept 


-14.72 


1.65 


-8.90** 




Percent black 


-203 


207 


-0.98 




Percent Hispanic 


-0.19 


1.70 


-0.11 




Disadvantaged level 


181 


217 


1.29 




Student/teacher ratio 


-0.50 


1.49 


-0.33 




School size (number of students) 


0.89 


1.12 


0.79 




Classroom organization: 










Team- taught classes 


•0.16 


1.11 


-0.14 




Departmental structure 


-0.96 


1.65 


-0.58 




Classroom organization unknown 


-1.40 


4.10 


-0,34 




ON SES SLOPE COEFFICIENT 










Intercept 


11.05 


0.98 


11.25** 




Percent black 


0.35 


1.20 


0.29 




Percent Hispanic 


-0.02 


1.35 


-0.02 




Disadvantaged level 


-1.92 


1.35 


-1.43 




Student/teacher ratio 


-1.74 


1.20 


-1.45 




School size (number of students) 


-0.15 


1.29 


-0.12 




Classroom organization: 










Team- taught classes 


0.60 


0.87 


0.69 




Departmental structure 


-0.19 


1.13 


-0.16 




Classroom organization unknown 


1.36 


3.72 


0.37 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau) 5 


Freedom 


of Tau > 0* 


INTERCEPT (AVG. ACHIEVEMENT) 


0.75 


78.61 


235 


0.00 


GENDER SLOPE COEFFICIENT 


0.20 


34.73 


238 


0.01 


RACE SLOPE COEFFICIENT 


0.16 


59.97 


23S 


0.07 


SES SLOPE COEFFICIENT 


0.25 


58.42 


235 


0.06 



* Average of five gamma values. See technical notes for more information. 

2 Average of five oaadard error vetoes phis standard error of the five gammas* See technical notes for more information. 
^Gratis divided by standard error. Probabilities baaed on s two-tailed test 

variance dividea by total varianoe. Average if five reliability values. 

* Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from CfcJ-Sqsare testa. 
NOTE: ** probability .£ .01; • probability £ S& 

SOURCE; V, S. Department of Education, National Center for Education Statistics. National Assessment of Educational 
Progress, 1985-86 Public Us? Owe Tapes. 
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Table B 10. -Final model for effects of academic standards on predictors of grade 3 math achievement 



Effect 


Gamma 


Standard 


t 






Coefficient 1 


Eiroi^ 


Value 3 




ON INTERCEPT (AVO. ACHIEVEMENT) 










IlUBICCJpC 


209.33 


0.75 


279.23** 




fcrcent black 


-8.59 


0.87 


-9.82** 




I^MMll U2 Ml » I ■ 

IXnXni fU»jwui*C 


-4.82 


1 m 

IilM 






■■<tn»M ..-.I % — - . — % 

JLAsauvanutgcu icvci 


-7.08 


1.08 


-6.58** 




Rigor of Academic standards 


-0.39 


074 


-0.53 




Rigor unknown 


1.95 


2.53 


0.77 




Amount of homework 


1.21 


0.80 


1.52 




Teacher control in school 


0.63 


0.80 


0.78 




ON GENDER SLOPE COEFFICIENT 










Intercept 


-1.42 


087 


-1.64 




Percent black 


2.66 


1.25 


2.14* 




Percent Hispanic 


-U.U3 


1.3 1 






Disadvantaged level 


0.51 


1.36 


0.37 




Rigor of academe standards 


0.07 


0.87 


0.08 




Rigor unknown 


2.11 


3.77 


0.56 




Amount of homework 


-1.14 


1.05 


-1.08 




Teacher control in school 


-1.05 


1.05 


-1.00 




ON RACE SLOPE COEFFICIENT 










Intercept 


-14.75 


1.63 


-9.03** 




Percent black 


-1.33 


1.99 


-0.67 




Percent Hispanic 


1.03 


1.77 


0.58 




Disadvantaged level 


2.97 


2.10 


1.41 




Klgor m acaoermc nanoarns 


i on 


1**1 


ft 77 




Rigor unknown 


-2.83 


10.62 


-0.27 




Change in academic standards 


-2.29 


1.29 


-1.78 




Change unknown 


3.48 


9.53 


0.36 




Amount of homework 


-0.86 


1.43 


-0.60 




Teacher control in school 


0.29 


1.20 


0.25 




ON SES SLOPE COEFFICIENT 










Intercept 


10.75 


0.96 


11.20** 




Percent black 


0.46 


1.44 


0.32 




Percent Hispanic 


•0.19 


1.43 


-0.13 




Disadvantaged level 


-2.04 


1.33 


-1.54 




Rigor of rmksnc standards 


1.31 


1.16 


1.13 




Rigor unknown 


1.27 


4.15 


0.31 




Amount of homework 


-MS 


1.14 


-1.01 




Teacher control in school 


0.55 


1.00 


0.55 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau)* 


Freedom 


of Tau > 0 6 


INTERCEPT (AVG. ACHIEVEMENT) 


0.76 


82.86 


236 


0.00 


GENDER SLOPE COEFFICIENT 


0.20 


35.34 


236 


0.01 


RACE SLOPE COEFFICIENT 


0.16 


59.14 


234 


0.05 


SES SLOPE COEFFICIENT 


0.26 


60.64 


236 


0.06 



1 Average of five gamma values. See technical notes for more information. 

^Average of five tinted error values plot standard error of the five gammas. See tedmical notes for more information. 
^Oainma divided by standard error- Probabilities based on a two-tailed test 
4 Par meter variance divided by total variance. Average of five reliability values. 
* Average of five pa ramet er variance value*. 

*Avwage of five probability values. Probabilities obtained from Chi -Square tests. 
NOTE: probability .& .01; * probability £ .05. 

SOURCE; IL S. Department of Education* National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public Use Date Tapes. 
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Table B 11. -Final model for effects of principal and teacher characteristics on predictors of grade 3 math achievement 



Effect 


Gamma 


Standard 


t 






Coefficient 1 


Error 2 


Value 3 




ON INTERCEPT (AVG. ACHIEVEMENT) 










Intercept 


209.42 


0.72 


292.11** 




Percent black 


-8.71 


1.00 


-8.73** 




faccnt Hispanic 


-4.67 


1.06 


-4.42** 




Disad\ imaged level 


-7.30 


t.08 


-6.78** 




Principal years as principal 


n <i 

U.3/ 


\J.OJ 


U.Of 




Principal yean in educational administration 


0.13 


0.92 


0.14 




Principal ycare teaching 


0.19 


0.70 


0.28 




Amount of principal time academic 


-0.21 


0.87 


-0.24 




Amount of principal time with parents 


0.49 


0.83 


0.59 




ftfeeat of teachers in minority groups 


0.88 


1.03 


0.85 




ON GENDER SLOPE COEFFICIENT 










Intercept 


-1.22 


0.94 


■1.30 




Percent Mack 


2.81 


1.22 


2.31* 




Percent Hispanic 


-0.30 


1.38 


-0.22 




Disadvantaged level 


0.76 


1. 24 


0.62 




Principal years as principal 


0.08 


l.2l 


0.07 




Principal yean in educational administration 


-0.14 


l.4l 


-0.10 




Amount of principal time with parents 


-0.30 


0.78 


-0.38 




Percent teachers in minority groups 


-1.17 


1. 15 


-1.01 




ON RACE SI-OPE COEFFICIENT 










Intercept 


-14.89 


1.55 


-9.60** 




Percent black 


-1.61 


2.03 


-0.80 




Percent Hispanic 




l.W 


V.il 




Disadvantaged level 


2.96 


2.05 


1.44 




Principal years as principal 


-0.22 


1.23 


-0.18 




Principal years in educational administration 


-0.78 


1.37 


-0.57 




Amount of principal time with parents 


-0.35 


1.20 


-0.29 




Percent teachers in minority groups 


-0.72 


1.80 


-0.40 




ON SES SLOPE COEFFICIENT 










Intercept 


10.98 


1.03 


10.69** 




ftroent black 


0.63 


1.31 


0.49 




Percent Hispanic 


0.14 


1.46 


0.09 




Disadvantaged level 


■2.32 


1.26 


-1.84 




Principal yean as principal 


0.22 


1.10 


0.20 




Principal years in educational administration 


-0.16 


1.28 


-0.12 




Amount of principal time with parents 


-0.42 


1.26 


-0.33 




Percent teachers in minority groups 


-0.12 


1.39 


-0.09 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau) 5 


Freedom 


of Tau > O 6 


INTERCEPT (AVG, ACHIEVEMENT) 


0.77 


84.86 


234 


0.00 


GENDER SLOPE COEFFICIENT 


0.21 


36.11 


236 


0.01 


RACE SLOPE COEFFICIENT 


0.16 


60.54 


236 


0.06 


SES SLOPE COEFFICIENT 


0.26 


61.80 


236 


0.06 



'Average of five gamma values. See technical notes for more information. 

^Average of five standard error values plus standard error of the five gammas. See technical notes for more information. 
^Gamma divided by standard error. Probabilities based on a two-tailed test. 
^Parameter variance divided by total variance. Average of five reliability values. 
5 Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi-Squvc tests. 
NOTE: probability .01; • probability £ ,05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B12.~Average within-school predictors of grade 7 math achievement 



Predictor 


Gamma 


Standard 


t 






Coefficient 1 


Error 2 


Value 3 




INTERCEPT ( A VG ACHIEVEMENT) 


269.66 


17.42 


15.48** 




GENDER SLOPE COEFFICIENT 


0.23 


1.96 


0.12 




RACE SLOPE COEFFICIENT 


-1606 


2.33 


-6.90** 




SES SLOPE COEFFICIENT 


12.84 


1.07 


11.96** 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau) 5 


Freedom 


of Tau > 0 6 


INTERCEPT (A VG. ACHIEVEMENT) 


0.91 


184.67 


208 


0.00 


GENDER SLOPE COEFFICIENT 


0.17 


20.39 


208 


0.00 


RACE SLOPE COEFFICIENT 


0.17 


54.03 


208 


0.00 


SES SLOPE COEFFICIENT 


0.23 


45.49 


208 


0.08 



* Average of five gamma values. See technical notes for more information, 

^Average of five standard error values plus stas iard error of the five gammas. See technical notes for more informal ion. 
^Gamma divided by standard error. Probabilities based on a two tailed test. 
^Parameter variance divided by total variance. Average of five reliability tests, 
' Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained f - •< Jhi -Square tests. 
NOTE: probability .£ .01; * probability £ .05. 

SOURCE: U, S. Department of Education, National Center for Education Statistics, National Assessment of i -durational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B 13. --Effects of student body characteristics on predictors of grade 7 math achievement 





GanuDA 


Samdhcd 


t 




Coefficient 1 


c__2 


Value 3 




ON INTERCEPT (AVG. ACHIEVEMENT) 
Intercept 










261.54 


0.62 






Peroral black 




U»/ / 






Percent Hispanic 


-5.22 


0.63 


-8.21** 




Disadvantaged level 


-1,33 


0.61 


-2.20* 




ON GENDER SLOPE COErrlClENT 










Iniaccpt 


1.00 


A Of 

U.S3 


I.I / 




Percent Mack 


-0.99 


A AO 


i ni 

•J.Ul 




townt Hispanic 


-1,05 


0.91 


-1.16 




Disadvantaged level 


-0J6 


0.70 


-0.52 




ON RACE COEFFICIENT 










Intercept 


-15.13 


1.21 






Percent Mack 


-0.13 


1 (in 
J.oU 


-u.u/ 




Percent Hispanic 


1.18 


1.28 


092 




Disadvantaged level 


-2.45 


1.38 


-1.78 




ON SES SLOPE COEFFICIENT 










Intercept 


12.31 


0.80 






Percent Mack 


-3.65 


0.85 


-4.29** 




Percent Hispanic 




ft 11 


.5 80** 




Disadvantaged level 


-0.70 


0.73 


-0.96 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau)^ 


Freedom 


ofTau>0 6 


INTERCEPT (AVG. ACHIEVEMENT) 


0.75 


54.63 


202 


0.00 


GENDER SLOPE COEFFICIENT 


0.18 


18.38 


202 


0.01 


RACE SLOPE COEFFICIENT 


0.19 


54.26 


202 


0.01 


SES SLOPE COEFFICIENT 


0.18 


26.30 


202 


0.01 



1 Average of five gamma values. See technical notes for more information. 

^Average of five standard error values plus standard error of the five gammas. See technical notes for more information. 
^Gamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by total variance. Average of five reliability tests, 

* Average of five parameter variance values. 

* Average of five probability values, Probabilities obtained from Chi-Square tests. 
NOTE: ** probability .£ .01; * probability £ .05. 

SOURCE: U, S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, i$85-86 Public-Use Date Tapes. 
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-Fmal model for effects of fiscal and physical school characteristics on predictors of grade 7 math 
achievement 



Gunm 
Coefficient 1 



Standsd 



Valued 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 

Peiu&ut black 

RvOBBt I i Sp t n i c 

Dindvtnttgod level 

hmwmkinri ftmda/todcat 

MicTDCojnputersfetndent 

Hive general science lab 

General science lab unknown 

Have specialized sc,ncc lab 

Specialized sdencc lab unknown 

ON GENDER SLOPE COEFFICIENT 

Intercept 

Ptnxnt black 

Percent Hispanic 

Di sa d va nta ge d level 

Instructional funds/studem 

NBcnjcomputm/student 

Have specialized science lab 

Sped allied science lab unknown 

ON RACE SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Instructional funds/student 

MJcrocornputers/sturtent 

Have specialized science lab 

Specialized science lab unknown 

ON SES SLOPE COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcornputm /student 
Have specialized science lab 
Specialized sdencc lab unknown 



261.79 
-11.78 
-S.49 
-1.33 

1.72 
-0.58 

0.54 
-2.42 

0.63 

2.04 



1.24 
-0.87 
4.88 
-0.41 
4.07 
0,49 
0.59 
•1.09 



-14.87 
0.05 
0.90 
-2.35 
0.46 
0.04 
-1.02 
-0.42 



12.49 
-3.85 
-2.23 
-0.67 
0.50 
-0.17 
-0.27 
-0.09 



0.74 
0.81 
0.65 
0.60 
0.63 
a70 
0.72 
2.45 
0.61 
2.25 



0.90 
1.02 
1.00 
0.71 
0.72 
0.85 
0.68 
1.61 



1.51 
1.91 
1.41 
1.40 
1.19 
1.65 
1.13 
2.58 



0.96 
0.91 
0.71 
0.73 
0.92 
0.92 
0.80 
1.63 



353.63** 
-14.58** 
-8.41** 
-2.21* 

2.74** 
-0.82 

0.75 
-0.99 

1.03 

0.91 



1.37 
-0.86 
-0.87 
-^.58 
-0.09 
0.S8 
0.86 
-0.68 



-9.83** 

0.03 
0.64 
-1.68 
0.38 
0.02 
-090 
-0.16 



13.00** 
-4.21** 
-3.14** 

-0.92 
0.54 
-0.18 
-0.34 
-0.05 





Reliability 4 


Parameter 
Variance (Tau) 5 


Degrees of 
Freedom 


Probability 
ofTau>0 6 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.75 
0.18 
0.20 
0.19 


52.88 
18.34 
57.03 
26.75 


196 
198 
198 
198 


0.00 
0.01 
0.01 
0.01 



* Average of five gamma values, "ee technical notes for more information. 

^Average of five standard error values plus standard error of the five gammas. See technical notes for more information. 
^Gammi divided by standard error. Probabilities based on a two-tailed lest 
"tproneter variance divided by total variance. Average of five reliability tests. 
5 Average of five parameter variance value*. 

6 Average of five probability values. Probabilities obtained from Chi -Square teste. 
NOTE: ** probability .£ 01; ♦ probability £ .05. 

SOURCE: U. S. Depaitmem of Education, Nitkmai Center for location Statistics. National Assessment of Educational 
Progress, 19S5-86 Public-Use Date Tapes. 
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Table B 15.~Final model for effects of school structure characteristics on predictor* of grade 7 math achievement 



Effect 


Gamma 


Standard 


t 






Coefficient 1 


Error 


Value 3 




ON INTERCEPT (AVG. ACHIEVEMENT) 










bteiccpt 


261.33 


0.6S 


383.7 !•• 




Percent Mack 


-11.05 


0.76 


-14 58** 




Fteccnt Hispanic 


-5.59 


0.64 


-878** 




Disadvantaged levd 


-1.53 


0.64 


-2.40* 




Math tracking 


1.51 


0.68 


2.23* 




Math tracking unknown 


-1.70 


1.89 


-0.90 




Student/teacher ratio 


-1.14 


0.66 


-1.72 




School size (number of students) 


1.05 


0.65 


1.63 




ON GENDER SLOPE COEFFICIENT 










Intercept 


0.93 


0.90 


1.03 




Percent Mack 


-0.97 


0.97 


-1.01 




Percent Hispanic 


-1.07 


0.93 


-1.15 




Disadvantaged tevd 


-0.56 


0.74 


-0.75 




Student/teacher ratio 


-0.94 


0.78 


-1.21 




School size (number of students) 


0.49 


0.91 


0.54 




ON RACE SLOPE COEFFICIENT 










intercept 


-15.22 


1.38 


- 11.02** 




Percent Mack 


4)23 


1.85 


-0.13 




Percent Hispanic 


1.23 


1.27 


0.96 




Disadvantaged level 


-2.70 


1.38 


-1.96* 




Student/teacher ratio 


-0.57 


1.42 


-0.40 




School size (number of students) 


-0.10 


1.28 


-0.08 




Classroom organization: 










Self-contained classrooms 


2.43 


1.50 


1.63 




Team- taught classes 


-1.77 


1.11 


-1.59 




Classroom organization unknown 


3.19 


3.34 


0.96 




ON SES SLOPE COEFFICIENT 










Intercept 


12.39 


0.88 


14.04** 




Ptrccnt Mack 


-3.74 


0.87 


-4.33** 




Percent Hispanic 


-2.19 


0.77 


-2.82** 




Disadvantaged level 


-0.95 


0.76 


-1.25 




Student/teacher ratio 


-1.31 


0.83 


-1.59 




School size (number of students) 


0.75 


1.36 


0.55 




Classroom organization: 










Self-contained classrooms 


0 63 


1.44 


0.43 




*■* m. t - « 

Team-taught classes 


-0.73 


1.28 


-0.57 




G ass room organization unknown 


-0.79 


229 


-0.35 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau)' 


iTtedom 


of Tau>0 6 


INTERCEPT (AVG ACHIEVEMENT) 


0.74 


51.28 


198 


0.00 


GENDER SLOPE COEFFICIENT 


0.18 


17.95 


200 


0.01 


RACE SLOPE COEFFICIENT 


0.19 


53.58 


197 


0.00 


SES SLOPE COEFFICIENT 


0.18 


25.59 


197 


0.01 



1 Average of five gamma vjfuef . See technical notes for *rwre information. 

^Average of five standard mar values plus standard ~*Tor of the five gammas. See technical notes fi» more information, 
■kjamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variant* divided by total variance. Average of five reliability tests. 
' Average of five parameter variance values. 
Average of five probability values. Probabilities obtained from Chi -Square tests. 

NOTE: *♦ probability s .01; * probability i .05. 

SOURCE- U. S. Depattntnt of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes, 
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Table B16.~Final motel for effects cf academic standards on predictors of grade 7 math achievement 



Effect 



Gamma 

Coefficient 1 



Sfemdsd 
Error 2 



Value 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 



jpcrocnt tiacJc 
Percent Hispanic 
Disadvantaged level 
Rigor of academic standards 
Rigor unknown 
Change in academic standards 
Change unknown 
Amount uf homework 
Teacher control in school 

ON GENDER SLOPE COEFFICIENT 

Intercept 

Percent black 

P cj vcn t Hispanic 

Disadvantaged level 

Amount of homework 

Teacher control in school 

ON RACE SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Amount of homework 

Teacher control in school 

ON SES SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Rigor of academic standards 

Rigor unknown 

Change in academic standards 

Change unknown 

Amount of homework 

Teacher control in school 



26X05 
•11.34 
-4.73 
-MS 
-0.83 
15.46 
-1.91 
-15.81 
1.86 
-0.04 



1.12 
-0.86 
-0.91 
-0.43 
1.07 
0.73 



■ 15.27 
0.35 
1.22 
-2.33 
-0.98 
0.73 



12.48 
-3.70 
-1.90 
-0.53 
0.04 
5.72 
-0.79 
-6.61 
0.02 
-0.30 



0.64 
0.78 
0.63 
0.60 
0.65 
8.27 
0.74 
8.03 
0.66 
0.74 



0.88 
1.06 
0.93 
0.71 
0.72 
0.90 



1.23 
1.90 
1.29 
1.37 
1.24 
1.67 



0.86 
0.95 
0.78 
0.79 
0.76 
9.21 
0.93 
9.33 
0.84 
0,93 



412.57** 
-14.59** 
-7.49** 
-1.96 
-1.26 

1.87 
-2.57* 
-1.96* 

2.81** 
-0.06 



1.27 
-0.81 
-0.98 
-0.61 
1.47 
0.81 



-12-39** 
0.18 
0.94 
-169 
-0.79 
0.44 



14.55** 
-3.88** 
-2.43* 
-0,66 
0.05 
0.62 
-0.85 
-0.71 
0.03 
-0.32 



Reliability 4 



INTERCEPT (AVG. ACHIEVEMENT) 0.73 

GENDER SLOPE COEFFICIENT 0. 1 8 

RACE SLOPE COEFFICIENT 0. 19 

SES SLOPE COEFFICIENT 0. 19 



Parameter 
Variance (Tau) 5 



47.82 
17.95 
56.52 
26.96 



Degjeesof 
Freedom 



1% 
200 
200 
196 



Probability 
ofTau>0 6 



0.00 
0.01 
0.01 
0.01 



1 Average of five gamma values. See technical note* for more information. 

2Average of five standard error values plus standard error of the five gammas. See technical notes for more information. 
30amma divided by standard error. Probabilities based on a two-tailed test. 
^Parameter variance divided by total variance. Average of five reliability tests. 
'Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi-Squarc tests. 
NOTE: ♦• probability .01; * probability £ .05. 

SOURCE- V. S. Department of Education. National Center for Education Statistics. National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table BIT.-Fmal model for effects of principal and teacher characteristics on predictors of grade 7 math achievement 



PAW* 
rum 


Gamma 


j*f ■■ .1.-1 


t 








error* 


Value* 
















til jiT 

26 J. 47 


0.63 


415.00** 




ftotwuWack 


-10S5 


LIS 


♦9.17** 




FteccBt Hispanic 


-5.04 


068 


-7.45** 




miL. ■■■I, ■ ■ ■ .I t ■im! 

h*\*mvvmii mtySM 1 fcYCl 


-K27 


A ^? 

0.61 


-2.08^ 




Anwuni CH principal uTnC Wiln parents 


a to 


A £^ 

0.66 


0.28 




ixiccsi GBscnen m irananiy groups 


-1.16 


1.07 


-1.08 






-u.y/ 


A 

0.74 


-1.31 




nnXnOl CH pPTOVtElCriCT tunc 


0.63 


A 

0.67 


0.98 














Intercept 


i no 
l.Uo 


A Q£. 

0.86 


1*25 




IXTOhh DI8CJL 


A C1 

■0.5 1 


1.27 


-u *^ 




Fenscnt Hispinic 


-0.88 


0.93 


-0.93 




Disadvantaged level 


-0.36 


0.70 


-0.51 




Principal years teaching 


0.78 


0.74 


1.06 




Amount en pnncipai a me wiin panels 


A ^A 

-0.20 


0.80 


-0.25 




rrrccm ocacners m mtnoniy groups 


A OA 

-0.89 


1.09 


-0.81 




AiTKiuni os icacner ornc acaoemc 


1.28 


0.76 


1.68 






A 

-U.7/ 


0.67 


-1.14 




w iv/\v-n allure ^\jiirriv.ic.Pi i 












lit Q<2 


1.25 


•11.96** 




raoent Oeacic 


1,43 


2.61 


0.55 




Percent I lispamc 


1.47 


1.37 


1.07 




Disadvantaged levd 


-163 


1.38 


-1.91 




rnnctpai years teaching 


-0.04 


1.06 


-0.04 




/vrnoum oj pnrivipai urne wiui parents 


U.i i 


1.14 


0.27 




ixTvcni iCttcncfa in nuitflniy groups 


-1.75 


2.14 


-0.83 




/uiiuuni oi icaciKT smc rcbccitbc 


9 **A 

1.20 


1.39 


A O^ 

0.86 




/vrtouju oi paipnvieacner time 




1.27 


-1.06 
















12, Jo 


A TIA 

0.79 


15.58** 




Percent black 


-2.54 


1.23 


-2.06* 




WfrWJHif Hi snafitr 
rcJVHji iiiJijJaiiiv 


i an 


A 

0.75 


-2.43* 




Disadvantaged level 


-0,68 


0.72 


^0.94 




A mount of nrincrtial timr with narpnf « 


-AM 


V. /v 






Percent teachers in minority groups 


-1.50 


1.16 


-1.30 




Amount of teacher time academic 


0 70 


IS* 7* 


A 




Amount of parent/teacher time 


-0.58 


0.78 


-0.74 












IT i i Ii 1 1 'f * ii 

rrooatniiiy 




Reliability 4 


Variance (Tan) 5 


Freedom 


of Tau>0 6 


INTERCEPT (A VG. ACHIEVEMENT) 


0.75 


54.97 


198 


0.00 


GENDER SLOPE COEFFICIENT 


0.18 


18.09 


197 


0.02 


RACE SLOPE COEFFICIENT 


0.20 


57.91 


197 


0.00 


SES SLOPE COEFFICIENT 


0.18 


25.70 


198 


0.01 



1 Average of five gamma values. See technical notes for more information. 

^Average of five standard error values plus standard error of the five gammas. See technicil notes for more information, 
^Oamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by total variance. Average of five reliability tests. 
' Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi-Square tests. 
N0TC ** probability .£ 01; • probability £ .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B 18.- Average wilhin-school predictors of grade 1 1 raato achievement 



Ptwfionr 


Grant 

Coefficient 1 


Enu^ 


t 

Vdne3 






INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


298.03 
•2.78 

-19.32 
14.27 


0.99 

0. 75 
1.19 

1. U1 


30a91** 
-3.73** 
-16w21 M 








RriUbittty 4 


PUUUBIS' 

Variance (Tkj) 5 


Degrees of 
Freedom 


Probability 
of T«i>0 6 




INTERCEPT (AVG ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.89 
0.13 
0.12 
0.13 


211.65 
27.49 
55.41 
72.90 


223 
223 
223 
223 


0.00 
>0.50 
0.32 
0.26 





1 Average of five gamma values. See lechnica! notes for more information* 

^Average of five tiandsrd error ^es ptos standard enor of tlw five ginma*, So* technical notes for more inforawtion. 
^Gamma divided by standard error. Probabilities based on a two-tailed test 
^Ptmncter vmancc divided by total vuiwee. Avwage of five reliability tests, 
3 Average of five parameter variance values, 

6 Average of five probability values. Probabilities obtained from Chi-Square irsu. 
NOTE: probability S -01: * probability & -W- 

SOURCE: U. S> Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Dale Tspes. 
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Table B 19. -Effects of student body characteristics on predictors of grade 1 1 math achievement 



pffftt 


namHM 
VMUiuTil 










Coefficient 1 




Value 3 




UN ImEKCEPT (AVG. ACHIEVEMENT) 










Intercept 


298.96 


0.75 


399.90** 




Percent Muck 


-8-84 


0.83 


-10.59** 




ftsioent Hispanic 


-4.99 


0.75 


-662** 




Disadvantaged level 


-1.84 


0.77 


-2,40* 




ON GENDER SLOPE COEFFICIENT 










Intercept 


-2.90 


0.80 


-3.63** 




rercent Diacs 


-0.18 


1.01 


-0.18 




Reroent Hispanic 


-0,96 


0.96 


-1.00 




Disadvantaged level 


-1.05 


1.05 


-1.00 




ON RACE y OPE COEli'iClENT 










Intercept 


-19.42 


1.20 


-16.23*" 




Percent black 


■0.72 


1.60 


-0.4^ 




Ptrcent Hispanic 


0.67 


1.25 


0.54 




Disadvantaged level 


2.41 


1.58 


1.52 




ON SES SLOPE COEFFICIENT 










NUN 


14.41 


A no 


i/i tit* 




Percent Mack 


-1.61 


1.06 


-1.52 




Pteicfint Hisnanic 




1 M 
I.VJj 






Disadvantaged level 


■0.84 


1.00 


-0.84 






Reliability'* 

liVlifllrl ft. IT 


Parameter 


Degrees of 


Probability 




Variance fTaii^ 


1 IkWUlll 


of Tati •» (S6 

Ol toll ^ V™ 


INTERCEPT (AVG. ACHIEVEMENT) 


0.80 


99.22 


220 


0.00 


GENDER SLOPE COEFFICIENT 


0.16 


34.55 


220 


>0.50 


RACE SLOPE COEFFICIENT 


0.12 


53.37 


220 


0.48 


SES SLOPE COEFFICIENT 


0.12 


66.03 


220 


0.39 



* Average of five gamma values. See technical notes for more information. 

^Average of five standard error values plus standard error of the five gammas. See technical notes for more information. 
3 0amma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by tola] variance. Average of five reliability testa. 
' Average of five parameter variance values, 

* Average of five probability values. Probabilities obtained from On-Square tests. 
NOTE: *♦ probability .£ .01; * probability £ T Q5. 

SOURCE: V. S. Department of Education, National Center for Education Statistics. National Assessment of flducaiional 
Progress. 1985-86 Public-Use Date Tapes. 
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Table B20.-Final model for effects of fiscal and physical school characteristics on predictors of grade 11 math 
achievement 



Effect 



Gmni 

CacfBriem 1 



Standsd 



Value 3 



ON INTERCEPT (AVO. ACHIEVEMENT) 



ftjueiu black 
Percent HisgMmic 
B to d vanttg ed level 
Instrucikma] ftmds/Audent 

Hive genral idtam tab 
General science lab unknown 
Have sprriahmd ideace lab 
Specialized science lab unknown 

ON GENDER SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

D is a dvant a g ed level 

b u t nictiona l fi m d ifrmde ni 

MitTOoonyuters^tudeat 

Have specialized science lab 

Specialized science lab unknown 

ON RACE SLOPE COEF1 CENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcomputers/student 
Have specialized science lab 
Specialized science lab unknown 

ON SES SLOPE COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcomputers/student 
Have specialized science lab 
Specialized science lab unknown 



300.01 
-9.20 

-5.24 
•1.64 
2.10 
0.36 
-1.65 
-3.65 
3.83 
-2.71 



-2.93 
-0.24 
-0.91 
-1.09 
0.02 
-0.35 
-0.90 
0.73 



•18.64 
-0.82 
0.84 
2.66 
0.65 
-0.43 
0.06 
-8.74 



14.31 
-1.59 
-2.98 
-1.08 
0.45 
1.03 
0.06 
3.18 



0.81 
0.81 
0.73 
0.76 
0.76 
A 84 
0.85 
3.28 
0.90 
3.79 



0.94 
1.00 
0.97 
1.08 
0.86 
1.12 
1.28 
3.02 



1.33 
1.61 
1.25 
1.57 
1.52 
1.66 
1.56 
4.10 



1.18 
1.08 
1.06 
1.04 
1.08 
1.24 
1.32 
3.17 



370.41** 
-11.29** 
-7.21** 
-2.17* 

2.76** 

0.43 
-1.94 
-1.11 

4.25" 
-0.72 



-3.11** 
-0.24 
-0.94 
-1.01 

0.02 
-0.31 
-0.70 

0.24 



-14.00** 
-0.51 

0.67 

1.69 

0.43 
-0.26 

0.04 
-2.13* 



12.16** 
-1.47 
-2.82" 
-1.03 

0.42 

0.83 

0.05 

1.00 





Reliability 4 


Parameter 
Variance (Tau) 5 


Degrees of 
Freedom 


Probability 
ofTau>0 6 


INTERCEPT (AVG. ACHlENTiMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.77 
0.17 
0.11 
0.12 


84.81 
35.06 
51.81 
66.02 


214 
216 
216 
216 


0.00 
>0.50 
0.39 
0.33 



*Avcnge of five gamma values. See technical note* for more information* 

2 Am«ge of five standard em* values plus standard error of the five gammas. See technical notes for more information. 
*Gamma divided by standard error. Probabilities based on a two-tailed teat 
^Parameter variance divided by total variance. Average of five reliability tests. 
* Average of five pvameter variance values, 

^Average of five probability values. Probabilities obtained from Chi -Square testa. 
NOTE: •+ probability .01; • probability £ 05. 

SOURCE" U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B21. -Final model for effects of school structure characteristics on predictors of grade 1 1 math achievement 



Effect 



GtmTi 

Coefficient 1 



t 

Value 3 



ON INTERCEPT (A VO. ACHIEVEMF *T) 

llttHOBpt 

Movent black 

Dindvantiged level 
ScitnOB tacking 
Science Bra ckin g unknown 
Sloden VKacher rtso 
School size (number of students) 

ON GENDER SLOPE COEFFICIENT 



298.74 
-9.21 
-5.36 
-ill 
1.75 
-5.49 
0.34 
3.62 



0.77 
0.80 
0.74 
0.75 
072 
2.36 
091 
0.76 



386.99** 
-11J7** 
-7.21** 
-2.82** 
144* 
-233* 
038 
4.76** 



Inieitspt 


-Z63 


0.89 


-2.9*** 






Pbram black 


-0.15 


1.02 


-0.14 






foment Hispanic 


-1.09 


1.02 


-1.07 






Disadvantaged level 


-0.76 


1.06 


-0.72 






Math tricking 


097 


085 


1.14 






Math tracking unknown 


1.85 


2.96 


0.63 






StndenVteaclto ratio 


1.23 


1.26 


0.98 






School size (number of students) 


-Z13 


0.98 


-2.18* 






ON RACE SLOPE COEFFICIENT 












Intercept 


-19.63 


1.34 


-14.59** 






Ftxcem black 


-0.60 


1.61 


-0.37 






Percent Hispanic 


0.75 


1.29 


0.58 






Disadvantaged level 


2.28 


1.67 


1.37 










I.w f 








School size (number of students) 


0.6S 


1.66 


0.39 






ON SES SLOPE COEFFICIENT 












Intercept 


14.39 


1.07 


13.50** 






Percent black 


-1.43 


1.06 


-1.35 






Percent Hispanic 


-2.31 


1.04 


-2.22* 






Disadvantaged level 


-0.83 


1.00 


-0.83 






StudenVteachcx ratio 


-1.98 


1.53 


-1.29 






School size (number of stu. tents) 


-0.91 


1.09 


-0.84 










Parameter 


Degrees of 


Probability 






Reliability 4 


Variance (Tau) 5 


Freedom 


ofTau>0 6 




INTERCEPT (AVG. ACHIEVEMENT) 


0.77 


84.59 


216 


0.00 




GENDER SLOPE COEFFICIENT 


0.16 


34.34 


216 


>0.50 




RACE SLOPE COEFFICIENT 


0.12 


53.51 


218 


0.43 




SES SLOPE COEFFICIENT 


0.12 


63.86 


218 


0.41 





* Average of five gamma values, See technical notes for more information. 

2 Average of five standard error values plus standard en or of the five gamma*. See technical notes for more mfonraiion. 
^Gamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by total variance. Average of five reliability tests. 
^ Average of five parameter variance values* 

^ Average of five probability values. Probabilities obtained from Chi -Square tests. 
NOTE: *• probability £ .01; • probability £ .05. 

SOURCE U. S. Dep art me n t of Education. National Center for Education Statistics, National Assessment of Educational 
Progress, 1965-86 Public-Use Date Tapes. 
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Table B22.--Final model for effects of academic standards on predictors of grade 11 math achievement 



Effect 



Gamma 
CoefHciem 1 



VJPX" 



Value 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 



Percent block 
l\nocnl Hispanic 
DUadvinligcdtcvd 
Amount of homework 
Teacher control in school 

ON GENDER SLOPE COEFFICIENT 



Rsrcent black 
Fsmnt Hispanic 
DUadvantegod level 
Amwat of h omewo ri c 
Teacher control in school 

ON RACE SLOPE COEFFICIENT 

bsevoepc 

Pcjccni black 

Percent Hlsjxwiic 

Disadvantaged levd 

Rigor of academic standards 

Rigor unknown 

Change in academic standanb 

Change unknown 

Amount of homework 

Teacher control in school 

ON SES SLOPE COEFFICIENT 

Intercept 

Percent Hack 

Percent Hispanic 

Disadvantaged level 

Rigor of academic standards 

Rigor unknown 

Change in academic standards 

Change unknown 

Amount of homework 

Teacher control in school 



298.78 
-8.83 
-4.98 
-1.83 
4.14 

an 



0.72 
0.82 
0.73 
0.74 
0.83 
C.81 



415.31** 
-10.75** 
-6.85** 
-246* 
4.86** 
0.21 



<% CO 

-2-58 


n fii 


-J. I 7r 


0.28 


1 CiA 


n ?7 
v. ii 


•0.93 


A 0€ 
11.73 


n qb 


f\ Oft 

-0*80 


1 Ail 


-V. fO 


-1.34 


1 AS 
J. lid 


1 ">S 

* l.XJ 


1.60 


A OA 




10.29 




■14 fiO** 


J} A1 


1 71 


-1.18 


0.38 


1.36 


0.28 


3.09 


1.64 


1.88 


-0.94 


1.53 


-0.62 


1.95 


20.39 


0.10 


257 


1.38 


1.86 


13.26 


20.30 


-0.65 


-1.53 


1.74 


-0.88 


-236 


1.44 


-1.64 


14.41 


1.07 


13.42** 


-1.48 


1.13 


-1.31 


-258 


1.06 


-2.42* 


-0.91 


1.09 


-0.84 


-0.56 


1.16 


-0.48 


0.63 


8.20 


0.08 


0.16 


1.08 


0.15 


0.74 


7.34 


0.10 


-0.80 


1.35 


-0.59 


0.35 


1.18 


0.30 





Reliability 4 


Parameter 
Variance (Ian) 5 


Degrees of 
Freedom 


Probability 
ofTau>0 6 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.78 
0.16 
0.10 
0.12 


88.23 
33.46 
47.18 
66.83 


218 
218 
214 
214 


0.00 
>0.50 
>0.50 

0.32 



more information. 



'Average of fte gamma values. See technical note* for more information. 
2 Average of five standard error values plus standard error of die five gammas. See technical notes for 
3oamma divided by standard error. Probabilities based on a two-tailed test 
4 Psrameter variance divided by lota) variance. Average of five reliability tests. 
5 Average of five parameter variance values. 

"Average of five probability values. Probabilities obtained from Chi -Square teas. 
NOTE: ** probability .£ .01; • probability £ .05. 

SOURCE: U. S. De par tment of Education, National Center for Education Statistics, National Assessment of Educational 
Progress. 1985-86 PubHc-Use Date Tapes. 



ERIC 



97 



Table B23.--Fmal model for effects of principal and teacher characteristics on predictors of grade 1 1 math achievement 



Effect 


Gamrna 


Standard 


t 






Coefficient' 


Encr 2 


Value 3 




ON INTERCEPT (AVG. ACHIEVEMENT) 










htanxpt 


298.8'. 


0.75 


398.32** 




tavern Uk* 


-7.47 


1.16 


-6.45** 




Psxvc&i Hispanic 


•4.46 


0.87 


-5.12** 




Dwadvimagod level 


-2.09 


0.78 


-268** 




Amount of principal ttme with parents 


1.05 


0.75 


1.40 




Percent teachrtr in minority groups 


-1,70 


1 15 


-1.47 




Amount of teacher time academic 


0.22 


0.94 


0.24 




Amount of parcniAeachertime 


-094 


0.85 


-1.11 




ON GENDER SLOPE COEFFICIENT 










Intercept 


-2.87 


0.81 


-3.55** 




ftaosut Mack 


-0.39 


1.42 


-0.27 




Percent Hispanic 


•1.06 


1.06 


-1.00 




Disadvantaged levd 


■0.89 


1.06 


-0.83 




Principal yem teaching 


1.13 


0.88 


128 




Amount of principal time with parents 


0.17 


0.81 


0.20 




Percent teachers in minority groups 


-0.16 


1.37 


-0.12 




Amount of teacher time academic 


-1.27 


1.14 


-I.U 




Amount of paint/teacher time 


1.25 


0.97 


1.28 




ON RACE SLOPE COEFFICIENT 










Intercept 


-19.54 


1.19 


-16.39** 




tocent Mack 


-0.82 


228 


-0.36 




Percent Hispanic 


0.51 


1.46 


0.35 




Disadvantaged level 


1.54 


1.70 


0.90 




Principal years teaching 


1.52 


1.26 


1.21 




Amount of principal time with parents 


-2.31 


1.21 


-1.91 




Percent teachers in minority groups 

V • — 


0.04 


232 


0.02 




Amount of teacher time academic 


-3.95 


1J8 


-250* 




Amount of parentAeacher time 


-2.H 


1.50 


-1.41 




ON SES SLOPE COEFFICIENT 










Intercept 


14.24 


1.03 


13.79** 




FVroeni Hack 


-0,96 


1.47 


-0.65 




Percent Hispanic 


-2.42 


1.13 


-214* 




Disadvantaged levd 


-0.92 


1.02 


-0.90 




Amount of principal time with parents 


-0.38 


1.03 


-0.37 




Percent teachers in minority groups 


-0.75 


1.51 


-0.49 




Amount of teacher time academic 


0.70 


1.66 


0.42 




Amount of parentAeacher time 


-0.52 


1.25 


-0.41 








Pmmeter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau) 5 


Freedom 


of Tan > 0 6 


INTERCEPT (AVG. ACHIEVEMENT) 


0.79 


98.08 


216 


0.00 


GENDER SLOPE COEFFICIENT 


0.16 


33.30 


215 


>.50 


RACE SLOPE COEFFICIENT 


0.09 


39.24 


215 


0.43 


SES SLOPE COEFFICIENT 


0.12 


65.88 


216 


0.29 



* Average of five gamma values. Sec technical notes for more information. 

2 Avenge of five standard error values plus standard error of the five gammas. See technic*] notes for more information. 
3onmi divided by standard error. Probabilities hated on a two-tailed test. 
^Parameter variance divided by total variance. Average of five reliability tens. 

* Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi -Square tests. 
NOTE: ** probability .£ .0!; • probability £ .05. 

SOURCE: U. S, Department of Education, National Cense? for Education Statistics. National Assesonem of Educational 
Progress 1985*86 Public-Use Dm Tapes. 
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HLM Tables of Science Acbievemenf 



Table B 24. -Average within -school predictors of grade 3 science achievement 



Predictor 


C\ ..... L 

Coefficient 1 


tNBHBU 

Error 2 


I 

Value 3 




INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACF St OPF COEFFICIENT 
SES SLOPE COEFFICIENT 


207.07 
-0.51 

-17.89 
14.14 


1.45 
1.06 
1.44 
1.17 


143.05** 

41.48 
-12.43** 

12.04** 






Reliability 4 


Parameter 
Variance CT*") 5 


Degrees of 
Freedom 


ProbabUiiy 
of Tau > 0 6 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.93 
0.26 
0.26 
0.31 


451.83 
67.78 
134.54 
114.53 


247 
247 
247 
247 


0.00 
0.00 
0.01 
0.00 



* Average of five gamma value*. See technical notes for more information. 

2 Average of five standard error valves phis standard error of the five gammas. See technical notes for more information 
^Gamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by total variance. Average of five reliability tests, 
3 Average of five parameter variance values. 

& Average of five probability values. Probabilities obtained from Oil-Square tests. 
NOTE: ** probability £ ,01; • probability £ .05. 

SOURCE. 11 S. Department of E^Sucation, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 PuWic-Usc Date Tapes. 
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Table B25.-Effects of student body characteristics on predictors of giade 3 science achievement 



Effect 


Oram 


SMMtv 


I 






Coefficient 1 


rr *> 


Value 3 




ON INTERCEPT ( AVO. ACHIEVEMENT) 












2G4.08 


0.94 


221.94** 






-51.10 


1.01 


-10.98** 






•6.09 


i.n 


-3.50** 




DiudvA&tsgcri level 


•1024 


!.29 


-7.95** 




ON GENDER SLOPE COEFFICIENT 












-0.74 


1.07 


-0.69 




FVrautt Hick 


0.93 


1.18 


0.79 




Pmocjit Hipinlc 


-066 


1.35 


-049 




EXstJvsnt^god level 


2.33 


1.86 


1.26 




ON RACE SLOPE COEFFICIENT 












-18,11 


1.46 


-12.43** 






•1.14 


2.04 


-0.56 




Rsjuciit Hispanic 


1.22 


1.87 


0.65 




Disidvantigod level 


ZOO 


2.05 


0.97 




ON SES SLOPE COEFFICIENT 












14.31 


1.17 


12.24** 




Percent black 


-0.92 


1.44 


-0.64 




Ptroent Hispanic 


-1.25 


1.69 


-0.74 




LnSfluwragoo levct 


-3.64 


1.59 


-2.28* 






ReHtbibty 4 


Parameter 


Degrees of 


Probability 




Variance (Tau) 5 


Freedom 


ofTau>0* 


INTERCEPT (AVG. ACHIEVEMENT) 


0.79 


130.94 


244 


0.00 


GENDER SLOPE COEFFICIENT 


025 


62.44 


244 


0.00 


RACE SLOPE COEFFICIENT 


0.26 


130.76 


244 


0.02 


SES SLOPE COEFFICIENT 


0.28 


98.34 


244 


0.00 



Average of fhre |wm vxhm Sec technical notes for more tafomm k ML 
ZA^offivena^morv^^ft^errcroftbefhregamnm. See technical notes for more infonnatioti. 
divided by itaxftrd error. Probtbilittes toed on ft two-toiled test 
variance divided by total variance. Avenge of five reliability teats. 
* Avenge of five parameter variance value*. 

6 Average of five probability value*. Probabilities obtained from Chi-Square test*. 
NOTE: ** probability .£ .01; * probability & .05, 

SOURCE: U. S. Department of Education, Nuional Center for Education Statistics. National Assessment of Educational 
Progress. 1985-86 Public-Use Date Tape*. 
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1 able B26. -Final model for effects of fiscal and physical school characteristics on predictors of grade 3 science 
achievement 



Effect 



Coefficient 1 



m 1 

error' 



Value 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 



HSCCm rtJjpamc 

Dtadvantagod lewd 
Instntctronal fundx^tudent 
Mkroc ony Q tt c ii Jtadent 
Have genenl science lab 
Gram! science lib unknown 
Have f p^^ H* 1 ^^ science lab 
Spedalixed sdencr lab unknown 

ON GENDER SLOPE COEFFICIENT 



Asecstf faiacfc 
ftaccnt Hispanic 
Disadvantaged level 
Instructional funda/studtnt 
MicroownputersAtudent 
Have specialized science lab 
Socialized science lab unknown 

ON RACE SLOPE COEFFICIENT 
Intercept 
Pciuetit Hack 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
McrooompotRsAr Jem 
Have specialized Bdence lab 
Specialized sdence lab unknown 

ON SES SLOPE COEFFICIENT 



Percent Mack 
Percent Hispanic 
Disadvantaged level 
mstructional funds/student 
Mjcrocornpucers/ituderit 
Have specialized sdence lab 
SpedatKned sdence tab unknown 



208.05 

-ias2 

-5.68 
•1026 

-LOO 
1.29 
1.09 

-9.36 
0.18 
6.62 



-0.50 
1.65 
-035 
228 
-1.90 
0.94 
-0.52 
-3.68 



-17.93 
-1.30 
1.02 
1.99 
0.13 
-0.26 
-1.89 
-1.01 



14.60 
-1.27 
-1.60 
-3.66 
1.05 
-0.11 
-1.73 
-0.12 



0.98 
1.04 
1.14 
1.28 
0.87 
0.85 
095 
9.66 
063 
9.24 



1.18 
1.27 
1.40 
1.82 
1.02 
099 
1.14 
3.02 



1.58 
2.11 
1.97 
2.07 
1.50 
1.70 
1.87 
4.79 



1.20 
1.49 
1.68 
1.57 
1.18 
1.40 
1.16 
3.88 



212.70** 
-1043** 
-5.00** 
-8.00** 
-1.15 
1.51 
1.15 
-0.97 
029 
072 



-043 
1.30 

-0.25 
1.25 

-1.86 
0.96 

-0.45 

-1.22 



-11.32** 

-0.62 
0.52 
0.97 
009 
-0.15 
-1.01 
-0.21 



12.16** 

-0.85 
-0.95 
-2.33* 
0.90 
-0.08 
-1.49 
-0.03 





Reliability 4 


Parameter 
Variance (Tau) 5 


Degrees of 
Freedom 


Probability 
of Tau>0° 


INTERCEPT (AVG. ACHIEVEMENT) 


0.79 


127.51 


238 


0.00 


GENDER SLOPE COEFFICIENT 


024 


58.19 


240 


0.00 


RACE SLOPE COEFFICIENT 


026 


13085 


240 


0.01 


SES SLOPE COEFFICIENT 


028 


96.80 


240 


0.00 



'Average of five gamma value*. See technical notes for more information. 

^Average of five standard error values piui standard error of die five gammas. See technical notes for more information 
^Oamma divided by standard error. Probabilities based on a two-taitad lest 
^P ara m e t e r variance divided toy total vsiaeee. Average of five reliability tests. 
'Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi- Square tests. 
NOTE: *• probability .$ .01; * probability 4 .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 PobMcUse Date Tapes. 
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BEST COPY AVAILABLE 



Table B27 .-Final model for effects of school structure characteristics on predictors of grade 3 science achievement 



Effect 


Gam la 


Standard 


t 






Coefficient* 


Em* 2 


Value 3 




ON INTERCEPT (AVO. ACHIEVEMENT) 










fatjESPCOt 


208,05 


0J5 


220.05* • 




{Vment biacJt 


-11.26 


099 


-11.43** 




Assoent Hispanic 


-6.08 


1.10 


-5.53** 




iJiswiviragoo tcvci 


ioji 


1.27 


-8.42** 




Sttrfcpiftwdw ratio 


•2.07 


0.85 


-2.45* 






2.38 


0.99 


2,40* 




WMM1IMJU VJUUUMUJIlt 










Tcuviaaghi classes 


2.06 


0.84 


2.45* 




t^ppsflif BBttl stntcturc 


1.68 


0.79 


2.12* 




QassroGm oiganization unknown 


-0.37 


2.58 


-0.!4 




ON GENDER SLOPE COEFFICIENT 










Pntespcpt 


-0.69 


1.04 


-0.66 




Rsrccnt black 


a?2 


1.18 


0.62 




InfiSCCIlI HlflBtfflC 


-0.71 


1.35 


-0.52 




Disadvantaged level 


£32 


1.84 


1.26 




Studentfcacher ratio 


-Z13 


1.02 


-2.09* 




School size f number of students) 


1.12 


1.02 


1.09 




ON RACE SLOPE COEFFICIENT 










Intercept 


-18.02 


1.67 


-10.76** 




IVnaent black 


-1.16 


210 


-0.55 




FViceut Hispanic 


LOS 


1.91 


0.55 




DisadvarJaged level 


L51 


2.16 


0.70 






-0 12 


1.79 


-0.07 




^rnfml trisne rnrtftihpr nf students} 


1.34 


1.70 


0.79 




QaManflHi AfQAiuntian' 










Tean> taught classes 


-0.87 


1.68 


-0.52 






-0.56 


1.82 


-0.31 




Classroom organization unknown 


-2.10 


4.57 


-0.46 




ON 3ES SLOPE COEFFICIENT 










Intercept 


14.76 


1.20 


12.26** 




Percent black 


-1.03 


1.46 


-0.70 




Percent Hispanic 


-1.64 


1.73 


-0.95 




Disadvantaged level 


-3.58 


1.62 


-2.21* 




Student/teacher ratio 


-1.26 


1.02 


-1.24 




School size (number of students) 


0.47 


1.16 


0.41 




Classroom organization: 






0.21 




Team- taught classes 


0.27 


1.24 




Departmental structure 


1.65 


1.12 


-1.47 




Classroom organization unknown 


-1.67 


3.89 


-0.43 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau)$ 


Freedom 


ofTau>0 6 


INTERCEPT (A VG. ACHIEVEMENT) 


0.78 


120.43 


239 


0.00 


GENDER SLOPE COEFFICIENT 


0.24 


59.72 


242 


0.00 


RACE SLOPE COEFFICIENT 


0.26 


130.06 


239 


0.01 


SES SLOPE COEFFICIENT 


0.28 


98.59 


239 


0.00 



* Average of five gamma values. See technical notes for more mformaiion 

^Average of five stndard error values phis standard error of the five gammas. See technical notes for more information 
^Gamma divided by standard error. Probabilities based en a two-tailed test 
^Parameter variance dhkfed by total variance. Average of five reliability tests. 

* Average of five parameter variance vatees, 

^Average of five probability values. Probabilities obtained from On-Square tests, 
NOTE: " probability .01; * probability & .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics. National Assessment of Educational 
Progress, 1985-36 Public-Use Date Tapes. 
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Table B28 -Final model for effects of academic standaids on pi^dictors of grade 3 science achievement 



Gamma 
Coefficient 1 



Standard 
Em* 2 



t 

Yalta. 3 



ON INTERCEPT (A VC. ACHIEVEMENT) 



fcfueut black 
FtawAt Hispanic 
Disadvantaged level 
Rigor of academic standards 
Rigor unknown 
Oiange in academic standards 
Change uknown 
Amount of homework 

ON GENDER SLOPE COEFFICIENT 



Percent black 

Percent Hispanic 

Disadvantaged levd 

Rigor of academic standards 

Rigor unknown 

Oiange in academic standards 

Change unknown 

Amount of homework 

ON RACE SLOPE COEFFICIENT 



Percent black 
Percent Hispanic 
Disadvantaged level 
Rigor of academic standards 
Rigor unknown 
Change in academic standards 
Change unknown 
Amount of homework 

ON SES SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Rigor of academic standards . 

Rigor unknown 

Amount of homework 



208.48 
-11.09 
-6.11 
-10.46 
-0.57 
-5.24 
0.12 
1.42 
0.70 



-0.84 
1.11 

-0.68 
2.20 
0.90 
-1329 
1.16 

12.31 

-1.78 



-1807 
-1.02 
1.56 
2.11 
0.30 
-23.10 
-1.66 
21.83 
1.10 



14.39 
-1.31 
-1.65 
-3.53 

0.18 
-0.02 

1.00 



0.99 
1.09 
1.19 
1.31 
1.00 

10.46 
0.99 

10.04 
1.02 



1.21 
1.35 
1.53 
1.91 
1.04 

10.35 
1.13 

10.48 
1.19 



1.53 
2.24 
2.05 
2.08 
1.56 

15.76 
1.46 

14.64 
1.67 



1.20 
1.44 
1.70 
1.62 
1.51 
4.01 
1.24 



211 JO** 
-10.17** 
-5.15** 
-7.99** 

-0.57 
-0.50 
0.12 
0.14 
0.69 



-0.70 
0.82 

-0.45 
MS 
0.86 

-1.28 
1.02 
1.17 

-1.49 



-11.82** 
-0.46 

0.76 

1.02 

0.19 
-1.4 # 
-1.14 

1.49 

0.65 



12.03" 
-0.91 
-0.97 
-2.17* 

0.12 

0.00 

0.81 



Reliability 4 



Parameter 
Variance (Tau) 5 



;of 
Freedom 



Probability 
of Tau > 0 6 



INTERCEPT (AVO. ACHIEVEMENT) 0.80 

GENDER SLOPE COEFFICIENT 0.25 

RACE SLOPE COEFFICIENT 0.26 

SES SLOPE COEFFICIENT 0.28 



132.73 
61.63 

128.38 
99.22 



239 
239 
239 
241 



0.00 
0.00 
0.02 
0.00 



1 Average of five gamma values. See technical notes for more information. 

^Average of five ftandard error values plus standard error of the five gammas. See technical notes for more information. 
3oamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by total variance. Average of five reliability tests. 
'Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from On-Square tests. 
NO" i: ** probability «j .01; • probability £ .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B29.--Final model for effects of principal and teacher characteristics on predictors of grade 3 science achievement 



UlUU 


Csmrna 




t 






Coefficient^ 




Value 3 




ON INTERCEPT ( A VG ACHIEVEMENT) 










bucvcept 


208 06 

•vo.w 


097 


213 68** 




Pcjocsit bittck 


-11 24 

1 l»fc"r 


1,26 


-8.89** 




RnoMt Hispanic 


•6.11 


1.26 


-4.86** 




Disadvantaged tevd 


-ia23 


1.30 


-7.88** 




rancipai years » principal 


U.O.5 


1 00 


OM 




Principal years in educational administration 




1 ^1 
1**1 






riumpai years mcmng 


U.Uo 


n ftA 

v.w 






/\rrioum oj principal bote sewenrc 


v.*fO 


l ll 
••II 


0 44 




Awwmihi rtf mjnrinil time arith nsifmtQ 


0l47 


1 05 


0.45 




f^rccnt toscbeis in minority groups 




1 23 


002 




Otf nFNHFR ^1 OPF COEFFICIENT 












-a87 


1.11 


-0.78 




Percent Mack 


1.30 


1.44 


0.90 




rc^ivdll fUspwuv 


.0 17 


1 52 


-0.11 




DfaerftPBAfnofld level 


2.15 


1.79 


1.20 




rniMps y cars as pnnvapai 


1 01 


1 24 


0.81 




fTUIHMM jTBW ID CBUCBIHJVKU itUlIUIUMlClUvil 


-1 56 


1 40 


-1 11 

■ • 1 m 




Amminf of* mineral time with natfints 


-069 


1.05 


4).65 






-0.47 


1.46 


-0.32 




nN tt APF DPF COEFFICIENT 










Intercept 


-18.09 


1.49 


-1110** 




Percent Hack 


-1.45 


2.40 


-0.60 




rxreent Hispanic 


U.oO 








lllBAl4tniltefMM lOlfM 

■JlaoOYOniSgOD 1CVC1 


2.15 


2.09 


1.03 




rnncipai years as pnnopai 




1 BO 


-0 lO 




Prinfinal vestn in wjiicAticma} arfmini strati nn 


0.90 


2,45 


0.37 




Amount nJ" nrincino) time with doted Is 


1.15 


1,68 


0.68 




Pfctrmt teachers in rrrinoritv fffourjs 


0.33 


2.06 


0.16 




ON SES SLOPE COEFFICIENT 










Intercept 


14.42 


1.14 


12.60** 




Pjpwt^nf Murk 


-0.56 


1.68 


-0.33 




Percent Hispanic 


-1.02 


1.80 


-o!57 




ITi w fju |lwt<llllWl MVM 

L/lSBuVBTIUS^Ca roci 




1 61 


-2.25* 

Ait mr*J 




Principal yean as principal 


0.22 


1.39 


0.16 




Pfincrnal vears in educational administration 


0.88 


1.58 


056 




Amount of principal time with parents 


-0.39 


1.15 


-0.34 




Percent teachers in rrrinoritv btouds 


-0.50 


1.56 


-0.32 








Parameter 


Degrees of 


Probability 




Reliability 4 


Variance (Tau) 5 


Freedom 


ofTau>0* 


INTERCEPT (AVG. ACHIEVEMENT) 


0.80 


I33J6 


238 


0.00 


GENDER SLOPE COEFFICIENT 


0.25 


61.72 


240 


0.00 


RACE SLOPE COEFFICIENT 


0.26 


130.84 


240 


0.01 


SES SLOPE COEFFICIENT 


0.28 


99.75 


240 


0.00 



'Average of five gtrroru valuer See technical notei for more biformatkm. 

2 Average of five standard error values phis standard error of the five gammas. See technical notes for more information. 
3Qamma divided by standard error. Probabilities baaed on a two-tailed lest 
4 Par=TJet« variance divided by total variance. Average of five reliability tests. 
^Average of Ave parameter variance values. 

6 Average of five probability values. Probabilities obtained from Oil-Square tests. 
NOTE: ** probability .£ .01; * probability £ .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress. 19fo-86 Public-Use Date Tapes. 
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TaMe B30.-Average within-schod predictors of grade 7 science achievement 



nMNn 



Coefficient 1 



Scanted 
■ami* 



Value 3 



INTERCEPT (AVC. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 



24X11 
-6.24 

-22J2 
1833 



1.35 
0.83 
1.43 
0.98 



179.84*» 
-7J4»» 

-15.64" 
18.66" 



Relimbinty 4 



Parameter 
Variance (Tau) 5 



Degrees of 



Freedom 



Pro'jabihty 
of1au>0 6 



INTERCEPT (AVC ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 



0.94 
0.18 
0.08 
0.08 



372,57 
30.41 
45.94 
53.61 



206 
206 
206 
205 



0.00 
0.00 
0.00 
0.00 



1 Average of five gamma values. See technical notes for more information, 

2 Avsage of five sundard error values phis standard error of the five gammas. See technical notes for more information. 
3oamma divided by standard error. Probabilities baied on a two-tailed lest 
4 Panmeter variance divided by total variance. Average of five reliability tests. 
5 Average of five parameter variance values. 

6 Average of five probability values. Probabilities obtained from Chi-Square tests. 
NOTE: probability .£ .01; * probability £ .OS. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment or Educational 
Progress, 1985-86 Public-Use Dae Tapes. 
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Table B31. -Effects of student body characteristics on predictors of grade 7 science achievement 



Effect 


OttTtTitt 




t 

ft 






Coefficient 5 


r» ? 


Value* 




ON INTERCEPT (AVG. ACHIEVEMENT) 










Intercept 


240.07 


0.72 


333.48** 




ASPDBflt ^* * i *' r 






1fi fill* 






-9.16 


0.76 


-12.02** 




LnMmPfMJuMgDa ICVCi 


■2.36 


0.71 


-3.33** 




ON GENDER SLOTE COEFFICIENT 












■6.21 


0.94 


-6.62** 




ftrcent black 


-1 21 


l.£J 






ftiueiit Hispanic 


-0.19 


1.16 


-0.17 




Disadvantaged level 


0.11 


0.93 


0.11 




ON RACE SLOPE COEFFICIENT 










Intercept 


-22.21 


1.40 


-15.86** 




Ptaoent black 


0.42 


119 


0.19 




Percent Hispanic 


0.88 


1.52 


0.58 




Disadvantaged level 


-0.04 


1.54 


-0.03 




on cue r>Dc rvM?ci?ir*ft?itrr 












17.91 


0.90 


19.88** 




rrnsent DtacK 


-3.96 


0.99 


-3.99** 




Fkacent Hispanic 


-3.22 


0.96 


-3.36** 




LAsaavancsgCD levet 


i rvc 

-1.U5 


0.82 


-1.28 








jr nitfiii&uci 




riDOatnmy 




Reliability 4 


Variance (Tau) 5 


Freedom 


of Tau >0 6 


INTERCEPT (AVG. ACHIEVEMENT) 


0.75 


74.30 


203 


0.00 


GENDER SLOPE COEFFICIENT 


0.22 


35.77 


203 


0.00 


RACE SLOPE COEFFICIENT 


0.12 


72.90 


203 


0.00 


SES SLOPE COEFFICIENT 


0.04 


28.77 


203 


0.00 



1 Avertge of five gamma values. See technical notes for more information. 

2 Average of five stay lard cm* values plus standard error of the five gammas. See technical notes for more information. 
3 0arnrna divided by standard error. Probabilities based on a two tailed test 

^Parameter variance divided by total variance, Average of five reliability tests. 
* Average of five parameter variance values. 

^Average of five probability values. Probabilities obtained from Chi-Square tests, 
NOTE: ** probability 4 .01; • probability £ .05. 

SOURCE: U. S, Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985 86 Public Use Date Tapes, 
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Tfcbte B32.-Fmal model for effects of fiscal and physical school characteristics on predictors of grade 7 science 
achievement 



Effect 



Omma 
Coefficient 1 



Standard 
Enw^ 



I 

Vahtc 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 

Percent Mack 

ffercent Hispanic 

Disadvantaged levd 

fa stat c tioa tl fimda/stodent 

IficfOoosnqxiiBia^toifent 

Have general science lib 

General science lib unknown 

Have specialized science lab 

Specialized science lab unknown 

ON GENDER SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Instructional funds/studem 

Microooniputers/studcnt 

Have specialized science lab 

Specialized science lab unknown 

ON RACE SLOPE COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcomputers/student 
Have specialized science lab 
Specialized science lab unknown 

ON SES SLOPE COEFFICIENT 
Intercept 
Percent Hack 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcomputers/student 
Hove specialized science lab 
Specialized science lab unknown 



240.36 
-16,78 
-9.07 
-133 

0.65 
-0.11 

0.69 
-4.30 

0.64 

1.96 



-5.01 
-1.46 
-0.30 
0.15 
0.80 
0.07 
-0.29 
-4.55 



-2274 
0.12 
0.86 
-0.12 
-0.11 
-0.90 
-0.08 
1.62 



17.89 
-3.88 
-3.24 
-1.02 
0.20 
0.69 
0.48 
0.49 



0.90 
0.94 
0.80 
0.71 
074 
084 
0.82 
2.98 
0.72 
2.53 



1.03 
1.25 
1.20 
0.94 
0.87 
1.09 
0.86 
2.07 



1.57 
2.29 
1.65 
1.54 
1.39 
1.78 
1.35 
2.86 



1.11 
1.07 
0.98 
0.81 
0.78 
0.99 
0.89 
2.18 



267.28»* 
-17.82** 
-11.33** 
-3.27** 
0.88 
-0.13 
0.83 
-1.44 
0.89 
0.78 



-4.84** 

-1.17 
-0.25 

0.16 

0.91 

0.06 
-0.33 
-2.20* 



14.49** 

0.05 

0.52 
-0.08 
-0.08 
-0.50 
-0.06 

056 



16.15** 
-3.62** 
-3.30** 
-1.26 
0.26 
0.70 
0.54 
0.22 





Reliability 4 


Parameter 
Variance (Tau)^ 


Degrees of 
Freedom 


Probability 
of Tau > 0 6 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.75 
0.21 
0.12 
0.04 


75.23 
33.95 
74.17 
28.66 


197 
199 
199 
199 


0.00 
0.00 
0.00 
0.00 
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* Average of five gamma values. See technical notes for more information. 

2Av«ge of Ave standaid error values plus standard mor of the five gammas. See technical notes for more information. 
Soamma divided by standard error. Probabilities based on a two-tailed test. 
Parameter variance divided by total variance. Average of ftve reliability tests. 
$ Average of five parameter variance values. 

6 Average of five probability values. Probabilities obtained from Qii Square tests. 
NOTE: ** probability £ .01; • probability £ .05. 

SOURCE- U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B33.~Final model for effects of school structure characteristics on predictors of grade 7 . cience achievement 



Gamma 

Coefficient 1 



Standard 

LCI 01" 



t 

Value* 



ON INTERCEPT (AVO. ACHIEVEMENT) 

uucrasps 

Percent black 

Iterant Hispanic 

Disadvantaged level 

Mash QBcking 

Mitt tracking unknown 

Student/teacher ratio 

School rise (number of Undents) 

ON GENDER SLOPE COEFFICIENT 



FtooemUack 

Pfctvcjit Hispanic 
Disadvantaged level 
Student/teacher ratio 
School size (number of students) 

ON RACE SLOPE COEFFICIENT 



Percent black 

Percent Hispanic 

Disadvantaged kvd 

Student/teacher ratio 

School size (number of students) 

Classroom organization: 
Self-contained classrooms 
Classroom organization unknown 

ON SES SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Student/teacher ratio 

School size (number of students) 

Classroom organization: 
Self-contained class corns 
Classroom organization unknown 



240.39 
-16.42 
-9J5 
-237 
1.65 
-5.17 
-0.92 
0.72 



-6.15 
-1.26 
-0.06 
0.17 
-0.58 
-0.37 



-22.30 
0.26 
0.87 
0.04 
0.15 
-0.08 

1.47 
1.57 



17.95 
-3.97 
-3.21 
•0.96 
0.28 
-0.23 

-0.53 
-0.28 



0.79 
089 
0.78 
073 
081 
2.12 
0.76 
0.75 



0.98 
1.23 
1.22 
0.94 
0.88 
094 



1.52 
2.27 
1.56 
1.61 
1.44 
1.45 

1.53 
4.13 



0.95 
1.02 
0.98 
0.86 
1.15 
1.17 

1.24 
2.23 



30S.14** 
-18.45** 
-11.98** 

-3.23** 
2.03* 

-2.44* 

-1.20 

0.96 



-6.25** 
-1.02 
-0.05 
0.19 
-0.66 
-0.39 



-14.71** 
0.12 
0.56 
0.02 
0.10 
-0.06 

0.96 
0.38 



18.93** 
-3.90** 
-3.27** 
-1.11 
0.24 
-0.20 

-0.43 
-0.13 





Reliability 4 


Parameter 
Variance (Tau) 5 


Degrees of 
Freedom 


Probability 
of Tau > 0 6 


INTERCEPT (AVC. ACHIEVEMENT) 


0.74 


70.01 


199 


0.00 


GENDER SLOPE COEFFICIENT 


0.22 


36.14 


201 


0.00 


RACE SLOPE COEFFICIENT 


0.12 


74.81 


199 


0.00 


SES SLOPE COEFFICIENT 


0.04 


28.96 


199 


0.00 



•Average of five gamma values. See technical notes for more information. 

^Average of five itmfcid error values plus standard error erf the five gtmmas. See technical notes for more information. 
^Oamma divided by standard error. Probabilities based on a two-tailed test 
^parameter variance dMdcd by total variance. Average of five reliability tests. 
* Average of five parameter variance values, 

^Average of five probability values. Probabilities obtained from Chi-Square tests. 
NOTE *• probability .£ .01; * probability £ .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Tfcbte B34.-Fmal model far effects of acadmfc starala^ 



Effect 



Gamma 

Coefficient 1 



t 

Value 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 



nRBttcuck 
Fitment Hispanic 
Disadvantaged ten! 
Gauge in academic standards 
Change unknown 
Amount of home wort 
Teacher control in school 

ON GENDER SLOPE COEFFICIENT 



Patent black 
Percent Hispanic 
Disadvantaged level 
Amount of homework 
Teacher control in school 

ON RACE SLOPE COEFFICIENT 

Intercept 

Percent Mack 

Percent Hispanic 

Disadvantaged level 

Amount of homework 

Teacher control in school 

ON SES SLOPE COEFFICIENT 

Intercept 

Percent Hack 

Percent Hispanic 

Disadvantaged level 

Rigor of academic standards 

Rigor unknown 

Change in academic startdanis 

Change unknown 

Amount of homework 

Teacher control in school 



241.04 
-16J2 
-*.47 
-1.87 
-Z36 
-5.25 
1.12 
0.75 



-5.97 
-1.27 
-0,06 
•0.11 
1.55 
0.22 



-22.42 
0.62 
0.86 
0.16 
-1.16 
0.49 



17.94 
-3.46 
-2.97 
-0.41 

1.45 
-2.59 
-1.30 

1.74 
-0.90 

1.22 



0.76 
0.91 
0.75 
0.69 
0.76 
2.10 
0.94 
0.82 



0.92 
1.29 
1.17 
0.93 
0.87 
0.99 



1.45 
2.28 
1.52 
1.52 
1.34 
1.57 



0.94 
1.11 
0.97 
0.89 
1.02 

11.18 
0.84 

11.08 
1.01 
1.13 



315.25** 
-17.95** 
-11.27** 
-Z69** 
-3.10** 
-2.50* 
1.20 
0.91 



-6.48** 
-0.98 
-0.05 
-0.12 

1.77 

0.22 



-15.48** 
0.27 
0.56 
0,10 
-0.87 
0.32 



19.07** 
-3.12** 
-3.06** 
-0.46 

1.42 
-0.23 
-1.55 

0.16 
-0.90 

1.08 





Reliability 4 


Parameter 
Variance (Tau) 3 


Degrees of 
Freedom 


Probability 
ofTau>0 6 


INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT ' 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.73 
0.21 
0.12 
0.04 


67.20 
35.50 
74.02 
27.69 


199 
201 
201 
197 


0.00 
0.00 
0.00 
0.00 



•Avenge of five gemma values. See technical noses for more information, 

^Average of five standard error values phis standard error of the five gammas See technical note* for more infonnation. 
SOamma divided by standard error. Probabilities based on a two-tailed test 
4 Parsmeter variance divided by total variance. Average of five reliability testa. 
3 Average of five parameter variance values. 

6 Average of five probability values. Probabilities obtained from Chi- Square tests. 
NOTE: probability £ .01; * probability £ .05. 

SOURCE: U S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, Public-Use Date Tapes. 
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Table B35.- -Final model for effects of principal and teacher characteristics on predictors of grade 7 science achievement 



Effect 



Gamma 

CocfRcitnt 1 



t 

Value 3 



ON INTERCEPT (AVO. ACHIEVEMENT) 

Intercept 240.02 

Percent hlack -16.25 

Percent Hispanic -9.00 

Disadvantaged level -2.33 

Amount of principal time with parents -0.07 

Percent teachers in minority groups -0.83 

Amount of teacher time academic -0.53 

Amount of paraiiAeacher time 0.40 

ON GENDER SLOPE COEFFICIENT 

Intercept -6.19 

Percent black -0.27 

Percent Hispanic -0.0S 

Disadvantaged level 0.09 

Principal yean teaching 1.08 

Amount of principal time with parents 1 .28 

Percent teachers in minority groups -1.15 

Amount of teacher time academic 1.29 

Amount of parent/teacher time -2.18 

ON RACE SLOPE COEFFICIENT 

Intercept -21.91 

Percent black 0.48 

lament Hispanic 1.40 

Disadvantaged level -0.09 

Principal years as principal 2.57 

Principal years in educational administration 0.22 

Principal years teaching -0.96 

Amount of principal time academic -0.4 1 

ON SES SLOPE COEFFICIENT 

Intercept 17.89 

Percent Mack -4.13 

Percent Hispanic -3.26 

Disadvantaged level - 1 ,04 

Principal years as principal -0.30 

Principal years in educational administration 0.49 

Principal years teaching 0.32 

Amount of principal time academic 0.02 



0.74 
1.26 
0.80 
0.72 
0.73 
1.13 
0.83 
0.78 



0.90 
1.45 
1.13 
0.92 
0.73 
0.84 
1.40 
1.11 
0.79 



1.35 
2.32 
1.51 
1.53 
1.59 
1.78 
1.34 
1.35 



0.92 
1.07 
0.96 
0.82 
1.12 
1.09 
0.83 
0.84 



325.48»» 
-12.86" 
-11.27** 

-3.22*» 

-0.09 

-0.74 

-0.64 

0.52 



-6.86** 

-0.19 

-0.05 

0.10 

1.49 

1.52 
-0.83 

1.16 
-2.76** 



-16.18** 

0.21 

0.93 
-0.06 

1.61 

0.12 
-0.71 
-0.30 



19.49** 

-3.87** 

-3.39** 

-1.27 

-0.27 

0.45 

0.38 

0.02 





Reliability 4 


Parameter 
Variance (Tau)^ 


Degrees of 
Freedom 


Probability 
of Tau > 0 6 


INTERCEPT (A VG. ACHIEVEMENT) 


0.75 


75.87 


199 


0.00 


GENDER SLOPE COEFFICIENT 


0.19 


29.86 


198 


0.00 


RACE SLOPE COEFFICIENT 


0.12 


74.25 


199 


0.00 


SES SLOPE COEFFICIENT 


0.05 


30.14 


199 


0.00 
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* Average of five gamma values. Sec technical notes for time information. 

2 Average of five standard error valuer plus standard error of the five gammas. Sec technical notes for more information, 
^Gamma divided by standard error. Probabilities based on a two-tailed test 
^Parameter variance divided by total variance. Average of five reliability tests. 
^Average of five parameter variance values. 

* Average of five probability values. Probabilities obtained from Chi -Square tests. 
NOTE: ** probability .£ .01; • probability £ .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1 985-86 Public-Use Date Tapes, 
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Table B36\-Average within-schooi predictors of grade 11 science achievement 



Predictor 


Grant 

CdeiBdsai 1 




t 




INTERCEPT (AVO. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


283.20 
-13.89 
-29.49 
20.92 


1.33 
1.02 
1,66 
1,13 


21ZT3 • 
-13.67** 

18.48** 






i*cjiagiiny 


Paramcicr 

Vifitws rr»ii\5 
iiniiM? \ i cm/ 


Degrees of 

PHBfldOfll 


Probability 
of Tau > 6° 

mm m m harm* ^ 


INTERCEPT (AVO. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.93 
0.19 

a 16 

0.25 


406.49 
46.69 
95.90 
95.62 


211 
211 
211 
211 


0.00 
>050 
0.18 
0.18 



* Average of five gamma vahsea. Sec technical notci for more information. 

^Average of five stanfad error valee* phti uandard error of the five gammas. See technic*! nmcs for more infonnaiion. 
*Oamma divided by startard oror. Probabilities based on a two-tatted test. 
4 Ptrsmeter variwee divided by tola! variance* Average of Ave reliability teats. 

* Average of five parameter variance vahre*. 

6 Avertge of five probability vahtet . Probabilities obtained from Chi Square tests, 
NOTE: ** probability s .01; • probability S 05. 

SOURCE: U, S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-UK Date Tapes, 
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Table B37.--Effects of student body characteristics on predictore of grade 1 1 science achievement 



Effect 


Gamma 

Coefficient) 


Enw^ 


i 

Value 3 






ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 

tam black 

Disadvantaged level 


284.60 

-13.08 
-7.54 
-3.05 


0.89 
0.97 
0.88 
0.90 


319.27** 

-8.61** 
-3.38** 






ON GENDER SLOPE COEFFICIENT 

Intncejjt 

Pterccni Hack 

Percent Hispanic 

Disadvantaged level 


-13.90 
0.67 
0.54 
0.04 


1.02 
LOB 
1.17 
1.20 


-13.65** 

♦ \ jr ^ 

0.6 2 

0.47 
0.03 






ON RACE SLOPE COEFFICIENT 
ftaoent black 

1 VJCCJll ruspanic 
Disadvantaged level 


-29.88 
-2.47 
2.86 
2.34 


1.65 
2.10 
1 74 
1.72 


-18.09** 
-1.17 
1.65 
1.36 






ON SES SLOPE COEFFICIENT 

f fttPTCCyt 

Percent block 
Percent Hispanic 
Disadvantaged level 


21.36 
-2.80 
-3.61 
-1.07 


1.09 
1.38 
1.14 
1.08 


19.62** 
-2.04* 
-3.16** 
-0.98 








Reliability 4 


Parsmeser 
Variance (Tau) 5 


Degrees of 
Freedom 


Probability 
of Tau > 0* 




INTERCEPT (AVG. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.81 
0.19 
0.14 
0.21 


140.69 
46.38 
84.50 
72.02 


208 
208 
208 
208 


O.OO 
>0.50 
0.24 
0.31 





* Average of five gamma values. See technical note* for more information. 

2 Average of five standard error values plus standard error of the five gammas. See technical notes for more information- 
*Gamma divided by standard error. Probabilities baaed on a ;wo-taiied test. 
4 Paraneter variance divided by tola* variance. Average of five reliability tests, 

* Average of five parameter variance values. 

* Average of five probability values. Probabilities obtained from ChtSquarc tests. 
NOTE: probability £ .01: • probability & .05. 

SOURCE- U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 fNblicUse Date Tapes. 



9 

ERLC 



112 



Table B38.--Fina! model for effects of fiscal and physical school characteristics on predictors of grade 1 1 science 
achievement 



Effect 



GtffifTBI 

Coefficient 1 



Standard 
error* 



Value 3 



ON INTERCEPT (AVO. ACHIEVEMENT) 



Pawm black 
Percent Jfispanic 
Disadvantaged levd 
hrtm ct toial fimdi/tfiidr at 
Microcomputers^tudeni 
Have gene^ science lab 
General sdence lib unknown 
Have specialized science lab 
Specialized science lab unknown 

ON GENDER SLOPE COEFFICIENT 

Intercept 

Percent black 

Percent Hispanic 

Disadvantaged level 

Instructional funds/student 

MkwuuJiyuten^tadent 

Have specialized science lab 

Specialized science lab unknown 

ON RACE SLOPE COEFFICIENT 
Intercept 
Percent Mack 
Percent Hi spank 
Disadvantaged level 
Instructional funds/student 
Microcomputers/student 
Have specialized science lab 
Specialized science lab unknown 

ON SES SLOPE COEFFICIENT 
Intercept 
Percent black 
Percent Hispanic 
Disadvantaged level 
Instructional funds/student 
Microcomputers/student 
Have specialized science lab 
Specialized science lab unknown 



2SS.23 
-13.66 
-7.61 
-148 
0.96 
4X69 
-3.00 
-2.89 
5.12 
-4.19 



-13.93 
0.69 
0.66 
0.32 
-0.71 
-1.02 
-0.58 
-0.94 



-30.10 
-2.86 
2.78 
2.29 
1.48 
-2.19 
-0.76 
-1.69 



20.67 
-268 
-3.74 
-1.17 
-0.81 
0.72 
232 
2.93 



0.97 
0.95 
0.85 
0.90 
0.92 
1.06 
0.99 
3.91 
1.07 
4.63 



1.19 
1.09 
1.17 
1.20 
1.04 
1.39 
1.35 
4.45 



1.97 
2.10 
1.73 
1.77 
1.88 
113 
2.15 
5.54 



1.37 
1.36 
1.15 
1.11 
1.51 
1.64 
1.67 
3.88 



292.96" 
-14.42** 
-8.94** 
-2.76«« 

1.04 
-0.65 
-3.02** 
-0.74 

4.79** 
-0.90 



-11.71** 
0.63 
0.56 
0.26 
-0.68 
-0.74 
-0.43 
-0.21 



-15.29** 
-1.36 

1.61 

1.29 

0.79 
-1.03 
-0.35 
-0.30 



15.07** 

-1.97* 

-3.25** 

-1.06 

-0.53 

0.44 

1.39 

0.75 





Reliability 4 


Parameter 
Variance (Tau) 5 


Degrees 
Freedom 


Probability 
ofTau>0 6 


INTERCEPT (AVO. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.79 
a 18 
0.15 
0.20 


122.87 
46.29 
86.38 
71.09 


202 
204 
204 
204 


0.00 
>O50 
0.26 
0.20 
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1 Average of five gamma vatoea. Sec technical noies for more information. 

2 Av<rage of five standanJ cnor value* plyi standard error of Hie five gammas. Sec technical note* for more infonnauon 
^Oansna divided by nandaid error. Probabilities based on a two-Uitcd lest 
4p*nmefer wince divided by total variance. Average of five reliability lefts. 
* Average of five parameter variance vateea. 

^Average of five probability values, Probabilities obtained from Chi-Square testa. 
NOTE: »* proMrility .4 .01; ♦ probability s .05. 

SOURCR U. S. Department of Education, National Center for Education Statistic* National Assessment of Educational 
Progress, 1985-86 Public Uae Date Tapes. 
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Table B39.--Final model for effects of school structure characteristics an predictors of grade 11 science achievement 



BOw Gam» Stuxted t 

Coefficient 1 Ems 2 Value 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 



Intercept 


284.48 


0.92 


308.79** 




Percent Hack 


-13.43 


0.93 


-14.38** 




Rsrccnt Hispanic 


-7.97 


0.86 


-9.28** 




Dindvnttged levd 


-3.36 


0.88 


-3.81** 




SctCOOP luuJkiftg 


2.12 


089 


2.38* 




Science tracking unknown 


-6.30 


2.80 


-2.25» 




Student/teacher niio 


0 76 


1 OR 


\r. rv 




School size (number of students) 


3.82 


0.90 


4.23** 




ON GENDER SLOPE COEFFICIENT 










Intercept 


-13.70 


1.16 


-11.82** 




Bexoem black 


0.76 


1.09 


0.69 




Pwcent Hispanic 


0.61 


1.25 


0.49 




Disadvantaged level 


0.21 


1.22 


0.17 




Science tracking 


-0.99 


1.07 


-0.93 




Science tracking unknown 


-0.86 


4.27 


-0.20 




StocfemAeachf? ratio 


0.01 


1.88 


0.00 




School size f number of students^ 


4)41 


1. IV 


-V.JO 




ON RACE SLOPE COEFFICIENT 










Intercept 


-30.60 


2.02 


-15.12** 




Itammbtak 


•242 


2.12 


-1.14 




Ptercen t Hispanic 


2.63 


1.88 


1.39 




Disadvantaged level 


1.83 


1.74 


1.05 




Student/teacher ratio 


1.23 


2.24 


0.55 




School size (number of students) 


1.82 


1.72 


1.06 




CtassDomoigpniaiiont 










Self-contained daaarooms 


-1.20 


2.41 


-0.50 




Classroom organization unknown 


-0.58 


5.04 


-0.12 




ON SES SLOPE COEFFICIENT 










Intercept 


21.43 


1.31 


16.37** 




Percent Hack 


-2.85 


1.40 


-2.04* 




Iferant Hispanic 


-3.94 


1.17 


-3.36** 




i/ifanvanfageo level 


-1.10 


1.18 


-0.93 




StudeiuAeacher ratio 


1.47 


1.75 


0.84 




School size (number of students) 


-0.01 


1.43 


-0.01 




Classroom organization: 










Self-contained classrooms 


0.91 


1.88 


0.48 




QflBMEMtll OVOMfttT&tiofl imWnnum 

V4BNIIMII UlKBIUXAUUll UJ1AI1UWU 


1 68 

i .UO 




ft Ai. 

U.40 






Reliability 4 


Pmrnetcr 


Degrees of 


Probability 




Variance (Iau) 5 


Freedom 


of Tau >0 6 


INTERCEPT (AVG. ACHIEVEMENT) 


0.79 


122.44 


204 


0.00 


GENDER SLOPE COEFFICIENT 


0.19 


46.55 


204 


>0.50 


RACE SLOPE COEFFICIENT 


0.15 


86.69 


204 


0.26 


SES SLOPE COEFFICIENT 


0.21 


73.20 


204 


0.29 



1 Avenge of five gamma values. See technical notes for more information. 

2 Avenge of five tfandard error values plus standard error of die five gammas. See technical notes for more information. 
^Gainuta divkfcd by standard etror. Probabilities based on a two-tailed tesL 
^ Para m ete r variance divided by tool variance. Average of five reliability tests. 
5 Average of five parameter variance values. 

^Average of five probability value*. Probabilities obtained from Cbi-Square lesu 
NOTE* •* friability £ .01; * pmbabitity £ .05. 

SOURCE: IL & Department of Education, National Center for Education Statistics, National Assessment of Educational 
Progress, 1985-86 Public-Use Date Tapes. 
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Table B40.~Final model for effects of academic standards on predictors of grade 1 1 science achievement 



Effect 



Gamma 
Coefficient 1 



Standard 
Error 2 



Value 3 



ON INTERCEPT (AVG. ACHIEVEMENT) 

Intercept 

Ptroent black 

Percent Hispanic 

Disadvantaged level 

Rigor in aca d emic standards 

Rigor unknown 

Change in academic standards 

Change unknown 

Amount of homework 

Teacher control in school 

ON GENDER SLOPE COEFFICIENT 

Intercept 

Percent Hack 

Percent Hispanic 

Disadvantaged level 

Amount of tome work 

Teacher control in school 

ON RACE SLOPE COEFFICIENT 

Intercept 

Parent Hack 

Percent Hispanic 

Disadvantaged level 

Amount of homework 

Teacher control in school 

ON SES SLOPE COEFFICIENT 

Intercept 

Percent Hack 

Percent Hispanic 

Disadvantaged level 

Rigor of academic standards 

Rigor unknown 

Change in academic standards 

Change unknown 

Amount of homework 

Teacher control in school 



284.95 
• 1284 

-7.70 
-2.54 
1.43 
-534 
-0.22 
-1.35 
4.41 
1.06 



-13.91 
0.71 
0.50 
0.09 
0.25 
0.22 



-29.84 
-2.65 
2,85 
2.24 
-2.11 
-0.84 



21.03 
-2,80 
-3.48 
-1.17 
0.41 
-200 
-0.53 
3.75 
1.30 
0.18 



0.91 
0.97 
0.88 
0.89 
094 
7.10 
0.99 
6.65 
1.00 
1.00 



1.05 
1.11 
1.17 
1.23 
1.34 
1.20 



1.70 
226 
1.74 
1.69 
1.88 
207 



1.27 
1.42 
1.16 
1.16 
1.66 
9.97 
1.34 
9.55 
1.49 
1.37 



311.63** 
-13.24** 
-8.74** 
-286** 

1.52 
-0.75 
-0.22 
-0.20 

4.41** 

1.06 



-13.30** 
0.64 
0.43 
0.07 
0.19 
0.18 



-17.50** 
-1.17 

1.63 

1J3 
-1.12 
-0.41 



16.50** 
-1.98* 
-3.00** 
-1.01 

025 
-0.20 
-0.39 

0.39 

0.87 

0.13 





Reliability 4 


Parameter 
Variance (Tau)* 


Degrees of 
Freedom 


Probability 
ofTau>0 6 


INTERCEPT (A^ O. ACHIEVEMENT) 
GENDER SLOPE COEFFICIENT 
RACE SLOPE COEFFICIENT 
SES SLOPE COEFFICIENT 


0.79 
0.19 
0.14 
0.20 


124.18 
46.73 
84.61 
71.67 


202 
206 
206 
202 


0.00 
>0.50 
0.21 
0.27 



* A wage of five gamma value*. See technical notes for more information. 

^Average of five standard error values plus standard cnor of the Ave gammas. See technical notes for more information. 
^Gamma divided by standard cnor. Probabilities based on a two-tailed teat 
Wtff variance divided by total variance, Average of five reliability tests. 
'Average of five parameter variance values, 

^Average of five probability values. Probabilities obtained from Chi- Square tests. 
NOTE: ** probability ,01; • probability * .05. 

SOURCE: U. S. Department of Education, National Center for Education Statistics, Nttkmal Assessment of Educational 
Progress, 1985-86 PuWk Use Date Tapea. 
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Tabic B41 .-Final model for effects of principal and teacher characteristics on predictors of grade 1 1 science achievement 



Effect 


Gamma 


Strodwd 


t 






Coefficient 1 


W9 1 

Bill* 


Value 3 




ON INTERCEPT (AVO. ACHIEVEMENT) 










SD&HDBpt 




u.w 


316.71" 




Remit black 


-1103 


1.33 


-9.04** 




Itaccnt Hispanic 


-7.10 


1.00 


-7.07** 




Disadvantaged level 


-335 


0.94 


-3.58** 




Rercem teachers in minority groups 


-1.29 


1.35 


-0.95 




Amount erf teacher time academic 


-0.48 


1.09 


-0.44 




Amount of pamitAeacber time 


-0.76 


1.01 


-0.75 




ON GENDER SLOPE COEFFICIENT 










Intercept 


-14.07 


1.04 


-13.47** 




Reran! black 


1.03 


1.53 


0.68 




f^ROdit Hispanic 


UtDJ 


1 11 

1,31 






Disadvantaged level 


-O04 


1.23 


-0.03 




Principal yean teaching 


0.00 


1.29 


0.00 




Amount of principal time with parents 


0.39 


0.98 


0.40 




Bwcent teachers in minority groups 


-0.52 


1.56 


-0.33 




Amount of teacher irm academic 


-0.45 


1.34 


-0.33 




Amount of paftmtfeacher time 


0.03 


1.14 


0.02 




ON RACE SLOPE COEFFICIENT 










Intercept 


-30.27 


1.71 


-17.71** 




ftroent Hack 


-033 


2.69 


-0.12 




Percent Hispanic 


3.64 


2.04 


1.79 




l/isaovantageu icvcr 


1.33 


1.82 


0.73 




Principal years teaching 


0.77 


1.75 


044 




Principal years in educational administration 


-1.26 


1.52 


-0.83 




Amount of principal time with parents 


-121 


2.81 


-0.79 




Percent teachers in minority groups 


-0.01 


2.16 


0.00 




Amount of teacher time academic 


-2.30 


1.99 


-1.16 




Amount of parcntAeacher time 


2.10 


1.53 


1.37 




ON SES SLOPE COEFFICIENT 










Intercept 


21.40 


1.11 


19.36** 




Percent black 


-2.29 


1.76 


-1.31 




Percent Hispanic 


-3.52 


1.27 


-2.76** 




Disadvantaged level 


-1.08 


1.09 


-0.98 




Amount erf principal time with parents 


-0.48 


1.25 


-0.39 




Amount of principal time academic 


•0.33 


1.69 


-0.20 




Amount of teacher time academic 


2.17 


1.39 


1.56 




Amount of parentAeacher time 


-0.92 


1.45 


-0.64 






Reliability 4 


HBMStBf 


Degrees of 


Probability 




Variance (Tau) 5 


Freedom 


ofTau>0 6 


INTERCEPT (AVO. ACHIEVEMENT) 


0.81 


141.75 


205 


0.00 


GENDER SLOPE COEFFICIENT 


0.19 


47.22 


203 


>.50 


RACE SLOPE COEFFICIENT 


0.15 


85.97 


202 


0.24 


SES SLOPE COEFFICIENT 


021 


72.98 


204 


0.30 



* Average erf five gamma values. See technical notes far more information. 

^Average of five standard error values plus stsadatd error of the five gsnntas. See technical notes for more information. 

divided by standard error. Probabilities based on a two-tailed test. 
^Parameter variance divided by total variance. Average of five reliability tests. 

* Average of Ave pars neter variance vah&s. 

* Average of five probability values. P ro ba bilities obtained from Chi Stuart tests. 
NOTE: ** probability .01; * probability * .05. 

SOURCE: U. S. Department of Education National Center for Education Statistics* National Assessment of Educational 
Progress, 1935-86 Public-Use Date Tapes. 
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